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BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 
RESEARCH AND CLINICAL OBSERVATION 


Changes in Wound Strength 


After Suturing 


IMMEDIATELY after suturing, all 
wounds begin to lose strength. The 
capacity of the tissues to hold the su- 
tures decreases and the sutures lose 
thread strength. 

The wound is weakest on the third 
day after suturing. In healing per 


_ primum the wound starts to gather 


strength again on the fourth day 
through the process of fibroplasia. If, 
however, healing does not begin by 
the fourth or fifth day, the weakness 
becomes increasingly pronounced. By 
the seventh:to ninth day the wound 
may lose so much strength that dis- 
ruption occurs. 

Each tissue has its own character- 
istic capacity to hold sutures. Conse- 
quently, the loss of strength proceeds 
at varying rates in the period imme- 
diately following repair of the wound. 
The rate of loss is always less rapid in 
fascia than in muscle or fat, but in any 
structure it is hastened by impairment 
of tissue vitality. When necrosis occurs 
loss of retentive capacity is complete. 


Lowering of tissue vitality and 
necrosis of tissue results from tying 
sutures too tightly or inserting too 
many — especially those of large size 
within a small area of tissue. 

Infection in the wound is the prin- 
cipal cause of tissue necrosis and one 
of the chief reasons why tissues lose 
their capacity to hold sutures. Infec- 
tion also causes absorbable sutures 
to lose strength more rapidly than 
usual. 

Most infections are caused by bac- 
teria entering the wound from the skin 
of the patient and from the air of the 
operating room. Usually, these bac- 
teria are able to grow only when the 
tissues are devitalized. 

Therefore, preservation of tissue 
vitality through a careful suture tech- 
nic not only minimizes the possibility 
of infection, . . . it also insures that the 
sutures will carry out their intended 
function of maintaining the continuity 
of the wound edges until healing 
occurs. 


Discussions of twelve subjects in this series on Suture Use have been published. 


Reprints (including the above) and a bibliography will be sent on request. 


Davis & Gecx, Inc., Brooklyn, N. Y. 
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EYED NEEDLE—A doubled 


strand of suture must be 


drawn through the opening 
made by the needle—hence a 


causing undue tissue injury 


ao MEET varied situations 
where minimized suture trauma is 
desirable, over one hundred D«G 
Atraumatic suture-and-needle com- 
binations are now available. These 
range from delicate nerve sutures of 
size 8-0 silk to sturdy obstetrical 
sutures of size three catgut and in- 
clude extremely fine strands armed 
with needles at both ends for con- 
venience in certain procedures. 
The practicability and conveni- 
ence of these products has been 
demonstrated by a constant increase 
in usage. Davis & Geck, therefore, 
has extended the Atraumatic princi- 
ple to a wide variety of products for 


use in general surgery as well as in 
the specialties. 


A, 


Y 


The needles are of high quality 
steel, tempered against brittleness 
and resultant “snapping”. Patented 
construction provides a sleeve of ex- 
ceptional strength which will not 
bend or break; the method of aflix- 
ing insures positive anchorage to the 
suture material—it cannot pull out. 
All curved needles have a flattened 
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area to prevent turning in the needle 
holder. 

Each special purpose suture has 
been developed in collaboration 
with recognized authorities and rep- 
resents the consensus of professional 
opinion in its particular field. 

In addition to the long list of 
Atraumatic suture-and-needle com- 


| have practically the same 


diameter— thus a minimum 


ATRAUMATIC NEEDLE—The 
needle and suture, as shown, 


_of tissue injury is produced | 


binations specially designed for 
specific procedures, the D«G line 
presents a comprehensive range of 
non-needled sutures. These include 
catgut, kangaroo tendons and bands, 
ribbon gut, Anacap silk, Kal-dermic 
and Dermalon skin and _ tension 
sutures, and the various other non- 
absorbable materials. 


D&G Sutures with Atraumatic Needles 


INTESTINAL THYROID TONSIL EYE HARELIP 
CLEFT PALATE PLASTIC NERVE ARTERY OBSTETRICAL 
CIRCUMCISION URETERAL RENAL 


Description and prices on request 


*D&G Registered Trade Mark 
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THE EXCLUSIVE DAVIS & GECK 


Claustro-Thermal Process 


HE extra factor of safety provided by 

Claustro-thermal sterilization derives 
from the sound premise on which it is 
based — that the most logical time to steri- 
lize a suture is after it has been sealed 
within its glass tube. 

Development of the Claustro-thermal 
process, permitting the application of this 
principle to catgut, has long been con- 
sidered a most significant advance in suture 
preparation. Under this method the suture 
tubes are hermetically sealed and then sub- 
jected to intensive heat sterilization. 

This process has withstood the test of 
time and the challenge of compromise pro- 
cedures. Bacteriologists universally agree 


%& REGISTERED TRADE MARK 


that no method of open or semi-open tube 
sterilization offers comparable security and 
that no technic depending on cotton plugs 
or similar devices affords the protection of 
glass, sealed at all times — before, during 
and after sterilization. 

Additional advantages of Claustro-ther- 
mal sutures are: complete and permanent 
stability . . . freedom from excess mois- 
ture and other causes of knot slippage or 
depreciation in strength . . . controllable 
flexibility and ease of handling. 

The tubes may be boiled, autoclaved or 
treated by non-boilable technic, as pre- 
ferred, for outer surface asepticization. 


DAvis & GECK, INC. 
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ACTS AS A DIRECT STIMULANT TO TH 
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AND URINARY RETENTION 


PROSTIGMIN PREVENTS ABDOMINAL DISTENTION 


It is a fact that about 75% of the general hospitals on our entire U. S. list are regular 
buyers of Prostigmin. This is due to the widespread acceptance of Prostigmin Methylsul- 
fate among surgeons as an effective preventive of postoperative distention and urinary 
retention. The recommended dosage schedule consists of an intramuscular injection of 
1 cc (1 ampul) of the 1:4000 solution immediately after operation, followed by 5 similar 
l-ce injections at 2-hour intervals. Additional injections may be given if necessary; 
by-effects from the use of Prostigmin ‘in therapeutic doses are conspicuously absent. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 
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A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
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by the author. 
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ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 

Puaneur, Louis E. Indications and technique. 

Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 


his manuscript. 
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Write for our new Broadside 
illustrating instruments and 
giving prices. All the instru- 
ments shown are made in our 
own factory and sold direct to 
you. Each instrument is made 


to the exacting specifications 


Weck 


living up to its famous “‘one- 
week”’ guarantee — the inimi- 
table Weck Reconditioning, 
Repairing, Re-sharpening, 
Re-plating service. The serv- 
dulled, instruments 
and makes them 


service is operating today 
more effectively than 


of the U.S. Army and carries 
with it our unqualified guar- 


antee of satisfaction. 


* 


. Besides this “triple-threat” (to use the current 
football language for the moment) instrument service at Weck’s, 
hospitals should take notice that at present, at least, Weck has 
been able to carry on these three parallel services, and at the 
same time produce a sufficient number of new Weck-made fine 
instruments to take care of all Weck’s customers’ needs. 

If you have difficulty in getting instruments or instrument 
service, write Weck today. 


Founded 1890 


Edward Weck & Co., Inc 


_ Manufacturers Surgical Instruments 


URGICAL INSTRUMEN REPAIRING + HOSPIT SUPPLE 
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ADMINISTER 


PARENTERALLY 


to ensure assimilation of vitamin C in 
severe gastro-intestinal disturbances 


In the presence of gastro-intestinal dis- 
turbances, impairment of absorption 
may precipitate vitamin C deficiency 
despite a presumably adequate intake 
of the vitamin. When there is per- 
sistent vomiting, diarrhea, or any 
other condition preventing the utili- 
zation of sufficient vitamin C, the 
parenteral administration of Cebione 
will be of value. 
Literature on Request 


rystalline 


REG. U. S. PAT. Orr. 


ASCORBIC ACID MERCK 


(CEVITAMIC ACID) 


and Treatment 
of Vitamin C 


MERCK & CO. Inc. Meniiiialiadiagidiiatis RAHWAY, N. J. 


i 
BUY 
SAVINGS 
BONDS 
AND 
= 
For Prophylaxis COUNCIL 
ACCEPTED 
| MEDICAL 
Counci on Pherae 
ACCEPTED 
« 


Appearance after four and one-half weeks. 
Treatment consisted of dressings with White’s 
Vitamin A & D Ointment and the use of a 
finger splint. The dressings were changed 
infrequently. In response to this therapy, 
sloughing quickly cleared up and granulations 
filled in the extensive defect, with complete 
healing. 


RESTORED 
FUNCTION 


AFTER BURNS 


Deep electrical burn caused by 11,000 volt 
shock. The appearance at three weeks is 
demonstrated, showing the deep destructive 
process typical of severe electrical burns. The 
extensor tendon had sloughed out, the distal 
interphalangeal joint was fully exposed and 
amputation appeared necessary. 


Disfiguring and disabling scar tissue is observed to be minimized 
by routine use of White’s Vitamin A & D Ointment in burn cases. 


» 


VITAMIN A & D OINTMENT 


aids in restoring useful function by controlling 
infection, encouraging rapid healing, inhibit- 
ing secondary infection and assisting in the 
production of a soft, pliable cicatrix. White’s 
Vitamin A and D Ointment presents the nat- 
ural A and D vitamins derived from fish liver 
oils, in a suitable lanolin-petrolatum base. 
Pharmaceutically elegant, the product pos- 
sesses a pleasant odor, and is free from excess 


oiliness. It does not stain tissues, and will 
keep indefinitely at ordinary temperatures 
without developing rancidity. White’s Vita- 
min A and D Ointment is supplied in four 
convenient sizes: 1.5 oz. tubes, 8 oz. and 16 
oz. jars, and in 5 lb. containers. Our Medical 
Director will be glad to receive your inquiry 
concerning any phase of the use of this pro- 
duct. Write White Laboratories, Inc., 113 N. 
13th Street, Newark, N.J. 
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BATTLE“WAGONS COME FIRST 

> To the hundreds of physicians and surgeons who 
visited the Display of Singer Surgical Stitching 
Instrument at the American Medical Convention, 


and to many others who have seen this new first 
aid to busy surgeons demonstrated in the oper- 


ating room, we offer our apologies. 
When Singer first showed the Surgical Stitcher 
we expected today to be in full production and 


> 
able to meet the demand for it that has been 
evoked. That we have not been makes us very 
humble, but battle-wagons come first. 
>The production of the Singer Stitcher calls 
for the finest stainless steel and the amount of 
steel necessary for four instruments will make 
about one Ranger s rifle. 
> Further than this, the few thousand stitchers 


Singer had on hand are going rapidly to meet 
the needs of physicians in the Armed Forces. 


> Now, however, some steel has been allocated 
for the manufacture of more instruments, and we 


will soon be able to supply a part of the demand 


of surgeons in civilian practice. 


SEWING Company 


149 Broadway + New York City 


SURGICAL STITCHING INSTRUMENT DIVISION 


Copyright U.S. A. 1942 by The Singer Manufacturing Co, All Rights Reserved for All Countries. 
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THE ART OF DOING THINGS WELL 


There is one department in the Lilly organization where no 
one knows much about drugs, where there are no machines for 
making pills or tablets, and where not a piece of chemical 
apparatus can be found. This is the printing plant for Lilly 
labels, Lilly literature, and one of the biggest jobs of all—the 
Physician’s Bulletin. Here information from the scientific staff is 
prepared for distribution in both Americas and as far away 


as South Africa—information for medical men, the allied pro- 


fessions, and no others. 


PRINCIPAL OFFICES AND LABORATORIES, INDIANAPOLIS, INDIANA, U.S.A. 
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oLFson’s Redesigned de Martel Clamp 
W: of interest to every surgeon con- 
cerned with intestinal problems that re- 
quire operative attention. 

As_ redesigned, the valuable principles 
incorporated in the original de Martel in- 
testinal clamp have been retained but the 
clamp has been made far more practical for 
use in —— situations. With the rede- 
signed clathp an increased number of seg- 
mental bowel resections and re- 
unions are made possible with less 
morbidity and greater safety. 

The Wolfson’s Redesigned de 
Martel Clamp alters the three clips 


J. SKLAR MANUFA 
WOODSIDE AVE. 


Redesigned by 


DR. WM. L. WOLFSON 
Brooklyn, N. Y. 


of the de Martel type to make them easier to 


control and apply. 

The handles of de Martel’s angular closer 
have been lengthened, broadened, curved and 
finger-grooved to fit the hand and give in- 
creased leverage. Improvements have been 
made in the jaws of the closer which make for 
more effectiveness in operation. 

The Wolfson’s Redesigned de Martel 
Clamp practically eliminates all uncertainty 
in mechanical performance when 
operating in the deeper areas of the 
abdomen. 

Illustrated folder and reprint of article 


which appeared in November issue of the Amer- 
ican Journal of Surgery, will be sent on request. 


ING COMPANY 


LONG ISLANO 


11 

: 

: fax Sklar Products Are Sold Only Through Leading Surgical Supply Distributors . 
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When a time-consuming operation 
has to be performed, a relatively 
long lasting anesthetic agent is indicated. Pontocaine hydro- 
chloride induces spinal anesthesia which lasts for two hours 
m: or more and is employed extensively for surgical procedures 
of prolonged duration. When spinal anesthesia lasting for 


only about an hour is required, Novocain is customarily 
injected. 

Thus, the surgeon or anesthetist can choose the drug best 
suited to the individual case. 


PONTOCAINE 


Reg. U.S. Pat. Off. & Canada 


HYDROCHLORIDE 


*“‘Pontocaine,’”’ Brand of TETRACAINE 


How Supplied: “Niphanoid”’ in ampuls of 10 mg. and 20 mg., boxes of 10 and 100; 
1 per cent solution (10 mg. per 1 cc.) in ampuls of 2 cc., boxes of 10 and 50. u | 


NOVOCAIN 


i Reg. U.S. Pat. Off. & Canada 
; Brand of PROCAINE HYDROCHLORIDE 
How Supplied: Novocain Crystals in ampuls containing 50, 100, 120, 150, 200 or 


‘ 300 mg., boxes of 10 and 100; Novocain Solution 10 per cent in ampuls of 2 cc. 
ss. (200 mg.), boxes of 10 and 100. 
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A FENWAL SYSTEM | 
INSTALLATION is a 
measure of security : 


ively inexpensive 
5 the hospital a sim- 


means of preparing, 


nishing their supply 
fluids with mini- 


These highlights are important — 
Enables the hospital to prepare their requirements at 
an amazingly low per-liter cost... cuts expense. 


Multi-sized Fenwal Container-dispensers and TEL-O- 
SEAL hermetic closures can be used repeatedly. They 
provide for safe storage under 29 inches of vacuum... 
indefinitely. A Tel-O-Seal fits any size container. 


The sterility of solutions may be periodically checked 
without breaking the hermetic seal or contaminating 
the contents. 


Administration is made from original containers. 


Containers and equipment are designed to facilitate 
rapid, thorough cleansing. 


We invite your direct inquiry 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge, Massachusetts 


_ Send for descriptive 
brochure 
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SHADED AREAS SHOW 
PROPORTIONS SUPPLIED 
BY PARGRAN 
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Recommended by 
Research Council. 


Now, more than ever before, it is necessary 
to make certain that our people are receiving 
adequate amounts of accessory food ele- 
ments. Now, with physicians busier than 
ever, there is need for products which will 
simplify the application of the basic prin- 
ciples of good nutrition. 

The House of Squibb has made a real 
contribution to practical nutrition by pro- 
viding Pargran-V and Pargran-M. Study the 
charts above and you will see that Pargran— 
. . . provides a rationally balanced and adequate 


vitamin-mineral supplement for use when food 
sources fail; 


. . . fulfills the recommendations of the Com- 
mittee on Foods and Nutrition of the National 
Research Council; 


. . . affords flexibility of dosage—supplying vita- 
mins or minerals or both—in 14, 4, 34 or the 
full daily allowance; 


. . . provides the advantages of convenience and 
economy. 


Write now for complete information concerning 
Pargran-V and Pargran-M. Address Professional 
Service Department, 745 Fifth Ave., New York 


E-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 


10,000 UNITS 


800 U.S. P. XI UNITS 
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or MILLRACE 


ROUGH the cutting edge of his 
surgical blade must flow all the 
operator's skill—either with bottleneck 
difficulty . . . or with the freedom and 
controlled power of a millrace. 

Crescent blades help transmit high 
surgical potential into brilliant surgical 
achievement, since— 

First—The cutting edge is ground 
on a longer, more acute bevel— 
for sharpness. 


Second—One-third more of the 
finest steel is built into every blade 
rigidity. 
Third—This weight is distributed 
evenly, without thinning down 
_ the back—for balance. 


With this extra degree 
ance, and sharpness 
the surgeon's mind ce 
_ with sure confidence ing 
to unfaltering p 
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“IT ABORATORIES.- 


there it is that humanity grows 
greater, stronger, better.”- Pasteur 


ECOGNIZING the importance of the re- 
search laboratory to the progress of 
medicine, G. D. Searle & Co. has kept this 
feature of pharmaceutical production upper- 
most in mind. | 

Ideas and ideals gained during the 54 years 
Searle has served the medical profession have 
been built into the new Searle Research and 
Manufacturing Laboratories. 

Working hand-in-hand with the medical 
profession—developing new forms of medi- 
cation and new standards of manufacture and 
control, Searle has contributed many important 
products to the physician’s armamentarium. 


6-p-SEARLE sco. 


ETHICAL PHARMACEUTICALS SINCE 1888 
CHICAGO 


Kansas City San Francisco 


New York 


Searle Aminophyllin—NNR— 


the Pioneer American product; 
extensively used in certain cardiac 
conditions and in such respiratory 
affections as bronchial asthma, 
paroxysmal dyspnea, Cheyne- 
Stokes respiration. Ampuls, tab- 
lets, powder. 


Searle Metamucil—the “smooth- 


age” treatment for constipation. 
Palatable, easy to mix. 1-lb., 
. 8-oz. and 4-0z. containers. 

Searle Ketochol—the effective, 
modern development for man- 
agement of gall bladder dysfunc- 
tions. Combination of the oxidized 
or keto form of bile acids. Bottles 
of 100 and 500 tablets. 

Searle Floraquin—completely re- 
storative treatment for vaginal 
infections. Powder, bottles of I-oz. 
and 8-oz.; tablets, boxes of 24. 


- Searle Furmerane—the new and 


effective antiseptic for general 
use. Solution, Tincture, Ointment, 
and Nasal Drops with Ephedrine. 
Searle Gonadophysin—improved 
gonad-stimulating factor of the 
anterior pituitary. Available in | 
_dry, stable form in ampuls. 
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Tell the Stary 


NTRODUCED in 1936, and since installed in hundreds of x-ray laboratories 
the world over, the G-E Maximar x-ray therapy unit continues to pile up 
tangible evidence of its year-round consistently reliable performance and low 
cost of maintenance. 
No one on whom rests the responsibility of selecting x-ray therapy equipment 
will find it difficult to evaluate the G-E Maximar, for in every section of the country 
it is convenient to see a Maximar in actual operation—to get at first hand infor- 
mation regarding the experience of those who are using it daily. 


Since an x-ray therapy installation represents a sizable investment that must serve 
for years, a thorough investigation of this kind, before reaching a decision on what 
to buy, is surely well worthwhile. As a matter of fact, few Maximars have been 
bought without first having completed just such an investigation. 


As a preliminary step, may we suggest that you write for a copy of the Maximar 
catalog, explaining the fundamental principles of design and exclusive features about 
which you will want to ask some fact-revealing questions. Ask for Pub. E211. 


GENERAL ELECTRIC X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, U. A. 


todays lug lS. Sons 
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THE OUTLOOK FOR SUTURES 


No shortage foreseen, but conservation is urged 


RAW MATERIAL 


@ A large supply of sheep intestines normally used for other purposes 

has been allocated to suture manufacture by Government order. 
Authorities now believe that, with this increase in raw material, 

there will be enough catgut sutures produced to fill the needs of all 


hospitals and other users. 
Adherence to normal inventories will promote even distribution 


and avert necessity of restrictions. 


PRODUCTION 


Johnson & Johnson has increased its suture production facilities over 
400%. The needs of the Army, Navy and Lend-Lease are being cared 
for. We are making complete prompt shipment as well to all civilian 
hospitals and suppliers. 


CONSERVATION 


Judicious conservation should be exercised on sutures and all other 
products vital to victory. 

Our field representatives report that hospitals and surgeons are 
cooperating magnificently in the “Conserve Supplies” campaign 
which was inaugurated early this year by Johnson & Johnson. 


ETHICON SUTURE DIVISION * JOHNSON & JOHNSON © NEW BRUNSWICK, N. J. 
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Surgically 


elean 


Unless supported by efficient skin disinfection, 
even the most rigid of aseptic measures may not 
provide adequate protection against infection. 
That’s why an ever-growing number of surgeons 
use a preoperative skin disinfectant in addition 
to performing the aseptic ritual. @ Surgeons who 
use Tincture Metaphen have very real assurances 
as to the high antiseptic power, prolonged action 
and relative freedom from tissue irritation of this 
agent. Two independent investigators, after a thor- 
ough study* of fifteen commonly used antiseptics, 
designated Tincture Metaphen 1 : 200 the most effec- 
tive agent tested in these respects. @ On the oral 


/ 
TINCTURE 


REG. U.S. PAT. OFF. 


TINCTURE OF / 


[ MERCURY-ORTHOCRESOL, ABBOTT 


mucosa, this agent was found to reduce bacterial 
count 95% to 100% within five minutes; to have, 
in substantial excess over any other antiseptic 
agent tested, a duration of action of two hours; and 
to produce only slight irritation in some cases, 
none in the others. @ Tincture Metaphen does not 
appreciably precipitate blood serum; does not affect 
surgical instruments or rubber gloves; and is 
stable when exposed to air in ordinary use. @ These 
advantages on paper can be yours in practice. 
Tincture Metaphen is available through pharmacies 
everywhere in 1-, 4-, 16-fluidounce and 1-gallon bot- 
tles. ABBotT LaBoratories, North Chicago, Illinois. 


/ 
| *Meyer, E., and Arnold, L. (1938), 
Amer. J. Digest. Dis., 5:418. 


The coveted Army-Navy "E"’ has 
] been awarded to Abbott Labora- 
tories for high achievement in the 


production of vital war supplies. 
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IN THE KEY OF B 


- Tune up your prescription with “Lixa-Beta-q. s.”. When you 


want to combine vitamin B, therapy with specific medication, | 
Lixa-Beta will prove a delightfully palatable vehicle that con- | 
tains 1600 U.S. P. Units of vitamin B, to the fluidounce. It 

provides a “common carrier” for most drugs, both soluble and bas 
insoluble as well as aqueous and oily substances. Why not give 
it a trial in your next prescription? 


If you would like to obtain a complimentary supply and a 
list of drugs compatible with Lixa-Beta, please write a request 


on your letterhead to the Department of Professional Service. 


Lixa-Beta is supplied in 8 ounce, pint and gallon bottles. 


William R. Warner & Co., Inc., 113 W. 18th Street, New York City 
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WOUND INFECTION 


its prevention and control 


| 


— 


...in Compound Fractures 


... the possibility of infection must always be considered. If it 
develops the result is often delayed union, non-union or chronic 
osteomyelitis. Prevention or control of infection is therefore of 
paramount importance. 


The literature indicates the value of Azochloramid as a pro- 
phylactic agent in such cases. 


In a paper entitled “Prophylaxis Against Infection in Compound 
Fractures” (Clin. Med. & Surg., Vol. 44, No. 3, pp. 117-119) 
the author reports “For the after care of these wounds | have 
been using . . . Azochloramid in Triacetin 1:500. This has proved 
to be non-irritating to the tissues, general in its bactericidal 
action and active in the presence of organic matter. More- 
over, it is sufficiently stable so that, for prophylaxis, dressings 
once daily are adequate.” 4 


ACCEPTED 


ERICA, 
| MEDICA 
ASSN. 


Council on Pharmacy 
ond Chemistry 


THE 
CHALLENGE OF INFECTION Azochloramid is used extensively by the Army and Navy 


Trial quantities and comprehensive literature 
sent to physicians on request 


WALLACE & TIERNAN PRODUCTS, INC. 


Belleville, New Jersey, U.S.A. A-4 
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SULFADIAZINE in four new forms 
for topical application— 


I. SULFADIAZINE IN ETHANOLAMINES 
SOLUTION (Pickrell) 


2. SULFADIAZINE OINTMENT 
3. SULFADIAZINE-TANNIC ACID JELLY 
4. SULFADIAZINE SURGICAL POWDER 


OR THE LOCAL TREATMENT OF EXTENSIVE BURNS, 
Lederle now makes available the widely recognized 
and well tolerated sulfonamide, sULFADIAZINE, in a sol- 
| vent ideally adapted for diffusion into the superficia! 
tissues: “Sulfadiazine in Ethanolamines Solution (Pick- 
rell) Lederle.” 
| PICKRELL! and others? have reported excel- 
lent results in burns treated with an aqueous 
| solution of sulfadiazine in ethanolamines. The 
burned areas healed rapidly, infection oc- 
curred only rarely! and patients were almost 
without exception more comfortable.? 

In many situations, ointment application 
is preferable for burns and to fill this need 
Lederle introduces “Sulfadiazine Ointment 
Lederle,” and “‘Sulfadiazine-Tannic Acid Jelly 
Lederle,”? which combines the well known tan- 
nic acid treatment for burns with Sulfadiazine. 

‘Sulfadiazine Surgical Powder Lederle”? now 
takes its place with other surgical sulfona- 
mides. The dusting of sterile sulfonamides into 
wounds is already widely accepted in surgery. 


1PICKRELL, K. L.: Bull. Johns Hopkins Hosp. 69:217 (Aug.) 1941. 
2aDAMS, W. M., and CRAWFORD, J. K.: South. Surgeon 11:324 


(May) 1942. 
Girl of 6 with 2nd and 3rd degree burns from PACKAGES: 
am ignited dress. Cultures showed Staphylococcus, “Sulfadiazine in Ethanolamines Solution (Pickrell) Lederle’’ 
af B. subtilis, Alcaligenes. Fourteen days after 4 Bottles of 8 oz. and 1 pt. * 
treatment with ‘Sulfadiazine in Ethanolamines Sulfadiazine Ointment 5% Lederle 


Tubes of 1 oz., 4 oz., 1 lb 


(Pickrell) Lederle,”’ cultures were sterile. Three Acid Folly: 
weeks after treatment, eschar was removed with 
i. saline compresses revealing partially epithelized “Sulfadiazine Surgical Powder Lederle’’ 

| surface. No grafting was necessary. Bottle of 5 grams. 


LEDERLE LABORATORIES, INC., 30 Rockefeller Plaza, New York, N. Y. 
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has been applied by Baxter Laboratories to the vital problem of the aseptic 
preparation of plasma and its pt reservation indefinitely until needed * 
Employing 4 mechanically induced vacuum—as do all Baxter 
containers—the Plasma-Vac has the maximum protection 

which that method of aseptic control alone can provide. Itis 

adaptable to the storage of plasma in either the liquid 

or frozen state * Baxter Plasma-Vacs may pe secured 

in a complete range of sizes—250 CC, 500% 

1000 cc, 2000 cec-and the 500 container is 

available also with either sodium chloride of 

dextrose for the preparation of dilute plasma 

* The Plasma-Vac combines Baxter safety fac- 

tors with Baxter's €asy simplified technique. 


Glenview, Colle e Point, New + Acton, Ontario - London, 
9 


Sicteleeeact east of the Rocki b 
jes by 
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ZEPHIRAN CHLORIDE is a mixture 
of high molecular alkyl-dimethyl- 
benzyl-ammonium chlorides. It con- 
tains no phenol, no iodine, no mer- 
cury, or other metals. 

Aside from effective germicidal 
properties, a bactericide must pos- 
sess other advantages to justify its 
use for preoperative skin and mu- 
cous membrane antisepsis. ZEPH- 
IRAN CHLORIDE possesses these other 
important advantages: rapidity of 
action, detergent properties, pene- 
tration power, non-injurious effect 
upon tissues in proper dilutions, 
wide field of application, and econ- 
omy in use. 


CHLORIDE 
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™ Council on Pharmacy 
and Chemistry 


IN granting the seal of Acceptance 
to ZEPHIRAN CHLORIDE, the Coun- 
cil on Pharmacy and Chemistry 
gives recognition to a germicide 
which has more than fulfilled its 
early promise. The Alba Pharma- 


_ ceutical Company, Inc., makers of 
‘ZEPHIRAN CHLORIDE, are gratified 
that their faith in this new type of 
_ disinfectant has thus been con- 
firmed and are both proud of their 
part and mindful of their responsi- 
bility in contributing another 
‘weapon for control of infection and 
disease in wartime. : 


GERMICIDE FOR surGery AND OBSTETRICS .. . 
Skin... Mucous Membranes... Infected Wounds e UROLOGY 
. « + Bladder Irrigation and Lavage @ EYE, EAR, NOSE AND 


THROAT e STERILE STORAGE OF INSTRUMENTS. 


8 24 
AMERICA, 
MEDICAL 
ASSN. | 
BRANO OF BENZYL-TRIALKONIUM CHLORIDE 
| 
| 
PHARMACEUTICAL COMPANY, sr | 
~&§ 


highest surgical skill. 


Ethicon Surgice Gut 
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in every way, 


ETHICON 


Ethicon Sutures are, 


in gauge, 


Tue qualities of a product are deep-rooted 


“OPERATIVE 


Now 
ninth edition 


@ This latest edition of Operative Procedure rounds out twelve years of service to the surgeon. 
The step-by-step descriptions and illustrations of the modus operandi of surgery have been exten- 
sively revised by a staff of surgeons and artists to make this new edition clearer, more informative, 
more useful than ever. A timely section on traumatic and war surgery constitutes one of the nu- 
merous additions. Operative Procedure, ninth edition, is now available to you, gratis, on request. 


ETHICON 
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NUMBER TWO 


THE PRESENT STATUS OF VESICOVAGINAL FISTULA 


HERE is probably no condition 

which has caused more discomfort 

and suffering to womankind than 
vesicovaginal fistula. It is, therefore, sur- 
prising to note, as one studies the history 
of this malady, that procedures for its 
relief came at such a relatively late date. 
From 1845 to 1849, J. Marion Sims had 
under his almost constant care those three 
heroic young Negro girls, Lucy, Betty and 
Anarcha. Anarcha’s fistula was closed in 
May, 1849, at the thirtieth operation, and 
from the technic and result of her case were 
laid down the surgical principles for the 
closure of bladder fistulas. 

Originally, most vesicovaginal fistulas 
were due to the trauma of labor, resulting 
from pressure necrosis and sloughing rather 
than from forceps’ cuts or lacerations of the 
tissues. Although in the majority of these 
cases, it is true, the labor was terminated 
instrumentally, the pressure necrosis had 
occurred before the application of the 
forceps; in other words, it was the with- 
holding of the forceps rather than their use 
that was responsible for the disorder. 
Obstetrical fistulas, with the exception of 
those that were adherent to one or the 
other pubic ramus and those in which there 
was a great loss of tissue, were within the 
realm of moderately difficult exposure and 
closure. The original method by which 
these bladder fistulas were closed depended 
on three factors: proper distention and 
exploration of the vagina, a suture which 


would not excite inflammation or ulcera- 
tion, and a method of keeping the bladder 
empty during the process of healing. With 
the constant Improvement in obstetrics 
which has taken place during the last half 
century, vesicovaginal fistulas have become 
relatively rare. 

Surgical fistulas, on the other hand, have 
increased in number with the advent of 
surgical asepsis and the constantly increas- 
ing number of operations on the female 
pelvic organs. They are produced by direct 
injury at the time of operation, especially in 
operations for cystocele and consequent to 
hysterectomy, abdominal or vaginal. On 
account of their location, frequently in a 
scarred vaginal vault high in the pelvis, 
they are much more difficult to expose than 
are obstetrical fistulas, and their closure 
very often tasks the ingenuity of the opera- 
tor to the utmost. When a fistula is due to 
direct operative injury, urinary leakage 
will occur immediately after operation; 
when it is due to necrosis and sloughing, 
leakage will not be observed for a few 
days. 

In addition to obstetrical and surgical 
fistulas, syphilis, tuberculosis and carci- 
noma, by erosion and ulceration, may 
produce an opening between the bladder 
and the vagina; while constant pressure of 
foreign bodies, a pessary for example, may 
be responsible for a rare case. 

While a few small fistulas close spontane- 
ously, the treatment of vesicovaginal fistula 
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is surgical. Preoperative preparation is of 
utmost importance, and the operation 
should not be performed until the tissues 
are in satisfactory condition to hold the 
sutures. 

The suture material deserves some men- 
tion. The first bladder fistula was closed by 
means of silver wire sutures, probably 
because metallic sutures were unlikely to 
cause inflammation and tumefaction in the 
tissues; but silver wire has certain dis- 
advantages: it has a low tensile strength, it 
cannot be tied, it must be fixed by twisting, 
and it may produce a disfiguring argyria. 
Recently, a new noble metal, rustless alloy 
steel wire, has come into use. It is soft, 
strong and nonirritating, and has overcome 
all the disadvantages of silver wire. For 
this reason it has replaced the latter in the 
hands of many who believe that metallic 
sutures have a distinct advantage in 
the surgical management of vesicovaginal 
fistulas. 

The use of catgut in human tissues causes 
swelling and exudation of serum and 
leucocytes, which in three or four days 
result in the formation of an adjacent 
necrosis, and by the end of a week in a 
distinct greenish layer around the catgut, 
thereby delaying healing until the irritating 
foreign body and necrotic tissues are re- 
moved or replaced. The foregoing shows 
why fistulas closed with catgut recurred, 
and were subsequently successfully closed 
by means of metallic sutures. 

A method which has proved successful 
consists of closing the bladder opening with 
very fine catgut sutures, skipping the 
bladder mucosa and closing the vagina 
with alloy or silver wire sutures. It is 
important not to resect the edges of the 
anterior vaginal wall before approximating 
them, so that in the case of a recurrence 
there will still be enough anterior vaginal 
wall with which to work. 

Because of the complexity of vesico- 
vaginal fistulas, numerous methods of 
closure have had to be devised. These may 
be summarized as follows: 
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1. The vaginal procedure, including sev- 
eral varieties of technic.* 

A. Paring the edges and closing in 
one layer with silver wire or alloy 
wire sutures. 

B. Circumcising the fistulous open- 
ing, turning the cuff into the 
bladder, closing the fistula by 
approximating the bladder mus- 
culature over the cuff without 
penetrating the bladder mucosa, 
and closing the vaginal wall sepa- 
rately. The vaginal wall is satisfac- 
torily closed by means of metallic 
sutures placed perpendicular to 
the line of bladder suture, thus 
staggering the suture lines. 

C. Mobilization of the bladder and 
closure of the bladder and vagina 
in separate layers. 

D. Using the cervix and body of the 
uterus to close the opening. 

E. Suturing pedicled flaps from the 
vagina and vulva to bridge over 
the defect. 

F. Using the gracilis muscle as a 
pedicle flap (Garlock technic). 

G. Colpocleisis. 

2. The intravesical procedure through a 
suprapubic incision, best illustrated 
by the method of Hugh H. Young. 

3. The suprapubic extraperitoneal pro- 
cedure through a Pfannenstiel inci- 
sion. 

4. The intraperitoneal procedure 
through an abdominal incision, Le- 
gueu technic). This is especially useful 
in high fistulas, following panhyster- 
ectomy, where they are inaccessible 
vaginally. 

5. Implantation of the ureters in the 
sigmoid (Coffey technic). 

The postoperative care is all important, 
and should be carried out by the operator 
himself, and not left to less experienced 
young assistants. Constant bladder drain- 
age Is usually instituted, except in the case 
of transplantation of the ureters. The 


* The Schuchardt incision has proved of great value 
in exposing the fistula. 
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Foley self retaining catheter has all the 
advantages of a plain catheter and none 
of the disadvantages of the bulbous ones, 
in which the bulb may press upon the 
suture line. Irrigation of the bladder with 
warm boric acid solution should be carried 
out as indicated, but no strong antiseptics 
should be left in the bladder. Sulfadiazine 
may be employed in small doses as a uri- 
nary antiseptic while the catheter is in 
place. Constant bladder drainage is usually 
maintained for ten days, longer if neces- 
sary, and keeping the patient on her 
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abdomen during part or all the convales- 
cence is helpful in most instances. 

If metallic sutures are used, they should 
be removed at the end of a month, prefer- 
ably under anesthesia. Finally, careful pre- 
operative preparation, meticulous technic, 
attention to small details and postopera- 
tive care at the hands of the operator 
himself may reward the surgeon with the 
comfort which he has given his patient in 
overcoming this distressing malady. 


Louis E. PHANEUF, 


WE know of no results that are more brilliant than vaginal hysterectomy 
clamp method for fundal malignancy. Fundal malignancy comes later in 
life, is slow to metastasize and therefore gives the best prognosis of any 


location of uterine malignancy. 


From—“ Vaginal Hysterectomy” by James William Kennedy and Archi- 
bald Donald Campbell (F. A. Davis Company). 
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Articles 


CONDITIONS OF THE BILIARY TRACT REQUIRING 
URGENT SURGERY* 


FRANK GLENN, M.D. 
Associate Professor of Clinical Surgery, Cornell University Medical College 
NEW YORK, NEW YORK 


HERE are no methods or plans of 

treatment employed by the medical 

profession that cannot be improved 
upon. Our knowledge at the present time 
does not include a complete understanding 
of the processes involved in tissue damage 
and repair. Until it does, our best criteria 
for guidance are to be found in the studies 
of results, not from a single method or plan, 
but from many, adding new ones as newly 
found facts justify them. The treatment of 
diseases of the biliary tract is no exception 
to these general statements. This subject is 
an important one. Warren Cole! estimates 
that 15 per cent of the adult population 
have symptoms of nonmalignant disease of 
the biliary tract. Throughout the United 
States it is one of the four conditions most 
frequently treated surgically. 

It is my purpose to call attention to 
those conditions occurring in the liver and 
biliary tract which require urgent surgery 
for the optimum therapeutic result. They 
are acute cholecystitis, intestinal obstruc- 
tion due to gallstones and associated 
biliary fistula, common duct obstruction, 
trauma of the liver, and a few rare condi- 
tions that may prove more common if kept 
in mind by the clinician. 

Acute cholecystitis and its surgical 
treatment is a controversial subject. The 
experience of the surgical department of 


the New York Hospital and Cornell Uni- 


versity is reported listing a few cases of the 
type that are said to occur rarely, as, for 
example, a free perforation of the gallblad- 
der ending in a fatality, and another in a 
recovery; then a rare complication indeed 
—thrombosis of the right hepatic artery. 

Intestinal obstruction due to a gallstone 
is invariably associated with a biliary 
fistula into the intestinal tract. It occurs 
frequently enough to necessitate its being 
considered in the diagnosis of intestinal 
obstruction in those patients with histories 
of long-standing gallbladder disease. Im- 
mediate operation for the relief of intestinal 
obstruction followed by a later operative 
repair of the fistula and removal of the 
infected gallbladder attains the best end 
result. 

Throughout the literature, it is repeat- 
edly stated that operation for jaundice due 
to calculi in the common duct should be 
postponed until the degree of icterus has 
reached a plateau. Patients with jaundice 
are admittedly major surgical problems, 
and adequate preoperative preparation 
should not be lacking before any operation 
is undertaken. There is increasing evidence, 
however, that additional liver damage 
results from waiting in obstructive jaun- 
dice, and that patients who are adequately 
prepared, do well after operation. 

The increasing speed of transportation 
employed by our civilian population has 


* From the Department of Surgery of the New York Hospital and Cornell University Medical College, New York, 
New York. 
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placed major liver trauma, such as rupture, 
In a more important réle as a cause of 
death in accidents. The old methods of 
treatment for this condition are no longer 
tenable because of their associated high 
mortality. There are now appearing reports 
that indicate that immediate and coura- 
geous action on the part of the surgeon may 
reduce the present mortality rate. 

Then, finally, there are a few rare condi- 
tions encountered in biliary tract surgery 
which will be diagnosed only if continually 
kept in mind. By consideration which leads 
to diagnosis and proper treatment, addi- 
tional patients may be saved. They are, for 
example, (a) torsion of the gallbladder, (b) 
biliary peritonitis due to spontaneous 
rupture of dilated biliary ducts, and (c) 
cysts of the common duct. - 

There is perhaps no more controversial 
subject in surgery today than the treat- 
ment of a patient with acute cholecystitis. 
The vast literature devoted to this subject 
alone indicates that there is evidence for 
and against early operation. The data to be 
presented are in favor of early surgical 
treatment. Let us begin with those patients 
who have been diagnosed correctly as 
suffering from acute cholecystitis. Over a 
period of slightly more than nine years, 350 
patients with acute cholecystitis have been 
treated in the New York Hospital. A 
policy of early or immediate operation 
after preoperative preparation was em- 
ployed. Our results are shown in Table 1. 


TABLE I 
RESULTS IN 340 PATIENTS WITH ACUTE CHOLECYSTITIS 
OPERATED UPON EARLY OR IMMEDIATELY 


These patients were representative of al- 
most all the phases encountered in acute 
cholecystitis; likewise, they were of all 
ages from nine years to. eighty-one, and 
with associated conditions found in such a 
wide age distribution. The mortality rate 
may be looked upon as being within a 
reasonable limit; however, any mortality 
rate, the result of therapy, should be 
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improved upon. Four of the six deaths 
mentioned might have been avoided had 
surgical treatment been instituted before 
gangrene and perforation took place. There 
are those? who contend that gangrene of the 
gallbladder rarely occurs and that perfora- 
tion, if it takes place, does not result in a 
free escape of the gallbladder contents into 
the peritoneal cavity. Nevertheless, it does 
happen, and early in the history of biliary 
tract surgery, to be exact in 1844, James 
Duncan,’ Surgeon, Royal Infirmary, Edin- 
burgh, reported an instance of gangrene of 
the gallbladder which had ruptured, pro- 
ducing a peritonitis, followed by death. 
The diagnosis was made at autopsy. Doctor 
Samuel A. Vest, Jr.,* of Baltimore, in 1933, 
collected the reported cases of gangrenous 
cholecystitis; a total of seventy-one cases 
were gleaned from the literature and nine 
were reported as new. Twenty-three of the 
eighty patients died as a result of the condi- 
tion, a mortality rate of 37 per cent. 

The morbidity of complications in the 
series of 350 patients operated upon bears 
close analysis, for out of these comes the 
mortality rate. Eighty-four had gangrene 
of the wall of the gallbladder; and of these, 
twenty-two had perforation with a local- 
ized peritonitis or abscess; three had free 
perforation into the peritoneal cavity. One 
of these recovered and two died. Gangrene 
of a portion or of the entire gallbladder wall 
is a sequela of acute cholecystitis and fre- 
quently leads to perforation. 

Case I is an instance of a patient with a 
free perforation of the gallbladder who was 
operated upon early, and who recovered: 


Case 1. H. A., N. Y. H. No. 169394. A 
male, age forty-three, was admitted to the 
hospital complaining of severe abdominal pain. 
Twenty-four hours before admission he began 
to have abdominal cramps which castor oil had 
not relieved. The pain continued and became 
more severe, localizing in the right upper 
quadrant. Radiation of pain from the right 
upper quadrant to the right shoulder was 
present. 

Physical examination revealed a well de- 
veloped, well nourished forty-three year old 
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male, obviously suffering from acute abdominal 
pain. The head was negative and eyes, ears and 
nose were not remarkable. The teeth were dirty 
with moderate dental caries; the neck also was 
negative. The chest expanded well. There was 
some suppression of breath sounds at the right 
base posteriorly; no rales or rhonci were 
present. The heart was not enlarged; the sounds 
were of good quality and there were no mur- 
murs. Blood pressure was 125/80. 

The abdomen showed generalized muscle re- 
sistance, most marked in the right upper 
quadrant where exquisite tenderness was 
present. No peristalsis was heard. Genitalia 
showed a healed incisional scar on the dorsal 
surface and the base of penis. A second in- 
cisional scar was present on the posterior sur- 
face of the scrotum; otherwise it was negative. 
Extremities were negative, reflexes physio- 
logical and rectum negative. 

Laboratory Findings. Urine was negative; 
the white blood count 16,400; 86 per cent poly- 
morphonuclears. Kline test was repeated three 
times before a negative result was obtained. 
The Wassermann test was negative on two 
occasions. Blood urea nitrogen was 8. 

A diagnosis of acute cholecystitis with pos- 
sible perforation was made. He was immedi- 
ately operated upon. A large amount of bile was 
found in the peritoneal cavity. Bile was 
escaping from a perforation in an area of 
gangrene in the wall of the fundus of an 
acutely inflamed gallbladder. A cholecystec- 
tomy was performed. The patient made an un- 
eventful recovery save for a postoperative 
atelectasis. 

Pathologic Examination. Gross: The gall- 
bladder measured 6 cm. in length and exhibited 
a thick wall which was markedly congested 
throughout. The fundus was perforated with 
escape of gallstones. Upon opening the organ, 
this perforated area was found surrounded by 
slough and congested mucosa which was other- 
wise rather smooth, pinkish and coated with 
inspissated yellowish material. There were nu- 
‘merous extensive fragmented mulberry stones 
in the lumen, the largest of which measured 1 
cm. in diameter. The wall of the organ, on 
section, showed a heavy deposit of a creamy 
material which might represent intramural 
cholesterol or might also represent necrotic 
connective tissue. It was so yellow that it was 
thought to be largely cholesterol and bile salts. 
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The following is an instance of free per- 
foration of the gallbladder leading to a fatal 


peritonitis: 


Case u. N. M., N. Y. H. No. 51896. A 
female, age sixty-six, was admitted to the 
hospital after having been under observation 
for several days elsewhere for severe right 
upper quadrant pain. A diagnosis of exoph- 
thalmic goiter had been made two years before 
and she had had treatment including iodine, 
with improvement. No history beyond eight 
years could be obtained in relation to the 
biliary tract. However, for that period she had 
had recurrent attacks of right upper quadrant 
pain associated with nausea and vomiting and 
occasionally jaundice. The present attack 
began three days before admission. There was 
a sudden onset of severe right upper quadrant 
pain radiating to the back and to the region of 
the right shoulder. There were nausea and 
vomiting. The pain became worse. On ad- 
mission to the hospital the patient appeared 
extremely ill. Her temperature was 38.4°F. 
pulse, 94. There was exopthalmos and an en- 
larged, palpable thyroid gland. The heart was 
definitely enlarged. Blood pressure was 160/60. 
The peripheral vessels were definitely thickened 
and tortuous. The abdomen was somewhat 
distended. There was muscle spasm over the 
entire abdomen with marked tenderness over 
the right upper quadrant. There was a pal- 
pable, tender gallbladder. Rebound tenderness 
was referred to the right upper quadrant. 

Laboratory Findings. Urine showed 1 plus 
albumin, 2 plus sugar, occasional red blood 
cells, many white blood cells, occasional casts, 
2 plus acetone, and 1 plus bile; white blood 
count; 18, 800; blood urea nitrogen 15; icteric 
index 14; sugar 112. 

It was thought that the patient was suffering 
from a generalized peritonitis, probably due to 
perforation of the gallbladder. The patient was 
given fluids and digitalization was begun. Five 
hours after admission, under local anesthesia, 
the abdomen was opened through a right 
pericostal incision. Dark bile was found free in 
the peritoneal cavity. There was a perforation 
of the acutely inflamed gallbladder near the 
fundus. Because of the patient’s precarious con- 
dition, the gallbladder and the peritoneal 
cavity were drained. In spite of supportive 
measures the patient died two days after oper- 
ation of a generalized fibrinous peritonitis. The 
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liver, on microscopic examination, revealed 
moderate fatty vacuolization. Bacillus coli was 
the predominating organism obtained from the 
peritoneal cavity. 
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been frequent recurrent episodes of right upper 
quadrant pain for seven weeks prior to admis- 
sion. On physical examination, the patient was 
acutely ill, deeply jaundiced, and complained 


Common duct 
obstruction 


Fic. 1. Schematic drawing of acute cholecystitis. Common 
duct obstruction believed to have resulted in thrombosis 
of the right hepatic artery and accompanying ischemia of 


the liver. 


Discussion. sixty-six-year-old 
woman, suffering from poorly controlled 
hyperthyroidism, developed an acute chole- 
cystitis with a known history of at least 
eight years of biliary tract disease. The 
acutely inflamed gallbladder perforated 
through a congenital sacculation, leading 
to a terminal peritonitis. Had the patient 
been operated upon before perforation 
occurred, the outcome might have been 
averted. 

The following is an example of an acute 
cholecystitis which was not treated surgi- 
cally until amost ten days after the onset. 
The attack of acute cholecystitis was a 
complication in a long-standing biliary 
tract disease (about twenty years). This 
was accompanied by another rare and fatal 
complication, thrombosis of the right 
hepatic artery. 


Case m1. E. B., N. Y. H. No. 221902. A 
female, age fifty, multipara, was admitted to 
the hospital because of right upper quadrant 
pain, chills, fever and jaundice of ten days’ 
duration. There was a history of biliary tract 
disease of more than twenty years. There had 


of pain in the right upper quadrant. Blood 
pressure was 132/60. A mass could be palpated 
in the region of the gallbladder, which was 
tender. The liver edge was below the costal 
margin and was tender also. There was general- 
ized abdominal tenderness throughout the 
abdomen. 

Laboratory Findings. Urine: 2 plus albumin, 
with casts and occasional white blood cells. It 
was also positive for bile; red blood count 
3,000,000; hemoglobin 58 per cent; white 
blood count 21,300; icteric index 25; choles- 
terol 286. 

After three days of preoperative preparation, 
including fluids, glucose, transfusions, and 
vitamin K, she was transferred to the Surgical 
Service. Under local anesthesia, a cholecystos- 
tomy was performed, with the removal of 
several cholesterol stones from the gallbladder, 
with apparently free drainage of normal bile 
later. Thereafter, the patient continued to re- 
ceive daily transfusions, intravenous glucose, 
vitamin K and other supportive measures. In 
spite of this, she ran a protracted course with 
marked elevation of temperature daily. The 
blood culture revealed Bacillus lactis aerogenes. 
The patient was given sulfanilamide. The in- 
fection, however, persisted. The jaundice in- 
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creased, reaching an icteric index of 125. 
Twenty-three days after operation the right 
large toe became gangrenous, and one day 
before death numerous petechiae were ob- 
served over the chest wall. Throughout her 
hospital course, she had marked elevation of 
respiratory rate, yet nothing could be demon- 
strated of a pathologic nature in the region of 
the right diaphragm. 

The patient died twenty-six days after oper- 
ation. At autopsy, there was found an acute 
cholecystitis, stones inspected in the common 
duct, cholangitis, and a thrombosis in the 
right hepatic artery with infarcation of the 
liver. (Fig. 1.) There were multiple infarcts 
throughout the arterial tree. 


Discussion. The patient, a multiparous 
woman of fifty, was known to have had a 
history of biliary tract disease of at least 
twenty years. At the time of admission to 
the Surgical Service of the hospital the 
patient had an acute cholecystitis and ob- 
struction of the common duct. She also had 
a blood stream infection (Bacillus lactis 
aerogenes). Because she was extremely ill, 
a minimal type of operation was carried 
out under local anesthesia—a cholecystos- 
tomy. This permitted decompression of the 
biliary tract but, because of the overwhelm- 
ing bloodstream infection, the patient, in 
spite of all supportive measures, continued 
a downhill course, and died twenty-six days 
later. It is reasonable to assume that the 
extension of the infection from the acutely 
inflamed gallbladder and the debilitated 
condition, the result of the extensive infec- 
tion, led to a thrombosis of the right 
hepatic artery, the eventual cause of her 
death. 

Intestinal obstruction, due to gallstones 
and cholecysto-intestinal fistulas, is one of 
the less frequent complications encountered 
in biliary tract disease. However, intestinal 
obstruction of the small bowel in particular 
requires urgent surgery regardless of the 
cause. It follows the perforation of the gall- 
bladder into some part of the gastro- 
intestinal tract. As pointed out long ago 
by Rolleston,°® this is usually the result of 
acute inflammation and a stone. Evidently 
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the stone is extruded from the gallbladder 
into the intestine, stomach, or whatever 
viscera is closest at hand. If the gallstone 
is small, it will be passed by rectum, or there 
might be, as has been reported, vomiting 
of a gallstone if the communication is 
between the gallbladder and the stomach. 
The common site of the fistula is in the 
second part of the duodenum. If the stone 
is sufficiently large, it may result in intesti- 
nal obstruction in the lower portion of the 
ileum or at the ileocecal junction. 

The fistulas that remain probably close 
in many instances, but they may remain 
patent. In this event, there follows an as- 
cending liver infection (cholangitis) which 
provokes continual liver damage. In addi- 
tion, there is frequently partial to complete 
occlusion of that portion of the common 
duct distal to the cystic duct. 

Most important in the diagnosis of small 
intestinal obstruction due to gallstones is a 
history of long-standing biliary tract dis- 
ease and of one or more acute attacks. The 
symptoms of intestinal obstruction are not 
unlike those due to other causes, but there 
are certain findings on roentgenologic 
examination which, if present, confirm the 
diagnosis. They are: (1) distended loops of 
small bowel, (2) a gallstone in the terminal 
ileum and (3) air in the biliary tract. The 
following patient is an example: 


Case tv. M.C., N. Y. H. No. 290940. A 
white female, age sixty-one, was admitted 
because of vomiting and epigastric pain of two 
and one-half days’ duration. There was a 
definite history of long-standing indigestion 
which had been much more marked during the 
past year, consisting of considerable belching 
after eating. Two and one-half days before 
admission the patient experienced cramping 
pains throughout her entire abdomen, most 
marked in the epigastrium. About two hours 
after their onset she became nauseated and 
vomited. The cramps persisted, as did the 
nausea and vomiting. She vomited twelve 
times during two days. 

Physical Examination. Temperature was 
38°c., pulse 84, respirations 24, blood pressure 
132/90. The patient was a well developed, 
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slightly obese female, obviously ill. There was 
xanthalasma on the left eyelid. The fundi 
showed slight attenuation of the arterioles. 
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trace of albumin with 2 to 4 white blood cells 
per h.p.f. on admission. Subsequent specimens 
were negative. Hemoglobin was 15.5, red blood 


Fic. 2. Roentgenogram showing (1) air in the biliary tract; (2) dis- 


tended small bowel; and (3) gallstone, probably in the terminal 


ileum. 


Ears and nose were unremarkable. The lips 
were dry and there was complete adentia. The 
tongue was coated and moderately dry. The 
tonsils were atrophic and the posterior pharynx 
clean. The neck was negative and the breasts 
showed no tenderness or masses. There were 
scattered rales at both bases of the lungs 
posteriorly, which tended to clear on coughing 
and deep breathing. The heart was normal in 
size, rate and rhythm; sounds were distant and 
there were no murmurs. Az was greater than P». 
The abdomen was rounded and slightly tym- 
panitic. There was moderate penniculus; a 
large, very tympanitic area in the epigastrium 
extended down below the umbilicus. There was 
diffuse superficial muscle soreness. Pelvic and 
rectal examinations were noncontributory. 
Laboratory Findings. Urine: There was a 


count 4,500,000; white blood count 13,700; 76 
per cent polymorphonuclears; blood urea 
nitrogen, 24-18-28-6; blood sugar 102 and 103; 
serum chloride 660; serum protein 6.2, 5.5, and 
5.6; carbon dioxide combining power 65 
volumes per cent. Stools: guaiac negative on 
two occasions. 

Roentgenologic Examination. This revealed 
distended loops of small intestine with obstruc- 
tion in the terminal portion and questionable 
air in the biliary tract. (Fig. 2.) The patient 
was treated with a Miller-Abbott tube for 
twenty-four hours, with partial relief of the 
intestinal distention. She was then operated 
upon for small bowel intestinal obstruction. A 
large gallstone, measuring 4 cm. in length and 
2.5 cm. in diameter, was found impacted in the 
ileum. It was composed of two stones tightly 
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joined together. The patient made an unevent- 
ful postoperative recovery. (Fig. 3.) 


Discussion. This is an example of a 
patient with a history of long-standing 


Gall bladder 
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Fic. 3. Schematic drawing showing the cholecystoduo- 
denal fistula, and dilated loops of small intestine due to 
gallstone in the terminal ileum. Roentgenologic exam- 
ination of such a condition usually shows air in the 
biliary tract. 


biliary tract disease. For many years she 
was without symptoms; then for a period of 
one year prior to her hospital admission 
she had evidence of renewed activity in a_ 
pathologic gallbladder. There is no history 
of an attack suggesting perforation of the 
gallbladder into the intestine, and her first 
episode was acute obstruction due to 
impaction of the stone in the ileum. 
Surgical procedures for obstructive jaun- 

dice due to stones as well as other causes 
have been associated with a mortality rate 
much higher than that for operations upon 
the biliary tract without jaundice. One of 
the outstanding factors accounting for the 
mortality figure has been the tendency to 
hemorrhage. The use of vitamin k to cor- 
rect a lowered plasma prothrombin level in 
these patients has reduced the mortality 
in almost every clinic reporting its experi- 
ence. Contributing to better results in the 
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surgical treatment of obstructive jaundice 
due to calculi, is the improved preoperative 
preparation of the patients during which 
water, serum protein, and chloride em- 
balances are corrected, glucose reserves 
established and vitamin therapy instituted. 
In spite of this advance, however, there 
persists a general reluctance to operate 
upon the jaundiced patient. This attitude 
has recently been reiterated from three of 
the leading surgical clinics in the country. 
Ravdin’ states: ““We have come to believe 
that early operation, once occlusion has 
occurred, is not always to be desired. It has 
been our policy to withhold operation when 
the bilirubin concentration is increasing or 
decreasing. If it is increasing or decreasing 
we wait until the concentration reaches a 
plateau. During this period the patient is 
being prepared for operation. Except when 
suppuration is suspected, the operation is 
safer when hepatic function has stabilized 
itself against a high or low serum-bile 
pigment concentration and an adequate 
program of therapy has been carried out.” 

Walters and Snell’ adhere to a similar 
policy. They state that operation should be 
withheld in jaundiced patients with the 
hope of a gradual decrease in the icteric 
index. Specifically, in mtermittent biliary 
obstruction, a fall in the concentration of 
the serum bilirubin indicates a favorable 
time for operation. They advise against 
operation upon a patient with a rising 
jaundice or bilirubin. Having made these 
general statements, they go on to say that 
sometimes the rise in bilirubin may be long 
and continuous, and that valuable time 
may be lost before operation is undertaken. 
Finally, they conclude that operation 
should be undertaken in jaundiced patients 
only by the surgeon of wide experience who 
relies on his judgment. 

Cole® suggests the advisability of earlier 
Operation in certain instances. He writes: 
“The difficulty in determining the oppor- 
tune time for operation and the frequency 
of hepatic insufficiency and other diseases 
require an unusual amount of care and 
judgment in taking care of this condition. 
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Not infrequently infection of a type such 
as suppurative cholangitis develops in such 
a fulminating way that emergency opera- 
tions are necessary.” 

A summary of the general practice, 
expressed by many writers in the current 
literature, reflects an attitude which is less 
straightlaced than it was ten years ago; 


‘nevertheless, it still justifies procrastina- 


tion which permits liver damage. 

The effect of obstructing the flow of bile 
in dogs by ligation of the bile ducts upon 
the level of plasma prothrombin has 
been demonstrated by Lord, Andrus, and 
Moore.’ The level of plasma prothrombin 
gradually fell over a period of one hundred 
days to a value of less than 20, and the 
animal died. (Chart 1.) When these same 
investigators diverted the bile from the 
duodenum by means of a _ cholecysto- 
nephrostomy, the plasma prothrombin fell 
more slowly and the animal survived 165 
days. (Chart 2.) Obstructive jaundice in 
animals at least hastens liver dysfunction 
which, we believe, is best measured today 
by the plasma prothrombin level. 
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with its metabolism of fat so that fat 
infiltration takes place. If infection is 
already present, obstruction to the bile 
flow is even more detrimental. 
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Cuart 1. Effect of ligation of the common 
bile duct on the level of the plasma 
prothrombin in a dog. (Lord, Andrus 
and Moore.) 


The delay in surgery is not alone the 
fault of the surgeon. Certainly, the fact 
that diagnosis in jaundice cases is not 
always accurate does deter one from 
prompt operation, because a general anes- 
thesia and an operative procedure upon the 
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Cuart 11. Effect of an internal biliary fistula on the level 
of the plasma prothrombin. (Lord, Andrus and Moore.°) 


It is well to remember that the increase 
in ductal pressure which follows common 
duct occlusion causes a retardation of the 
portal blood which may be followed by 
local hepatic anoxia. The liver cells are 
known to be extremely sensitive to oxygen 
want, and further liver damage follows. 
This renders the liver cell less capable of 
holding and storing the glycogen, it reduces 
its store of mobile protein and interferes 


abdomen should be avoided in nonobstruc- 
tive jaundice. Thus, what has been said is 
directed toward the patient upon whom 
there has been made the diagnosis of 
jaundice due to a stone in the common 
duct. 

Jaundice, in such instances, is an indica- 
tion for surgery in an attempt to prevent 
further damage to the liver; as long as 
jaundice persists, there will be further liver 


| 
80 
60 
40 
Fe 
> 
é 
: 
: 
: 
. 
60 
20 
3 
A 
3 
j 
» 


168 American Journal of Surgery 


damage. It may be contended that an 
operative procedure which will relieve the 
jaundice without removing the cause is 
sometimes justifiable; and if we draw con- 
clusions from simple experiments on ani- 
mals as noted above, a biliary fistula is 
preferable to persistent obstructive jaun- 
dice. Indeed, if replacement therapy, such 
as feeding whole bile or using bile-fractions 
as substitutes, is employed, the patient will 
be benefited. For those patients, who are 
over fifty, and come under care markedly 
jaundiced because of stone or stones in the 
bile ducts, such a compromising procedure 
may sometimes avert a fatality. Jaundice 
in the aged patient, with a scarred liver, 
may be a serious problem with only a small 
margin of safety. These patients, in par- 
ticular, should be spared liver damage 
insofar as it is possible to do so. 


LIVER TRAUMA 


Injuries to the liver have recently come 
into greater prominence because of the 
increasing frequency of the major trauma 
in war casualties in Europe, and the ever 
increasing number of automobile accidents 
in this country. Liver injuries previously 
were more often inflicted by knife or gun- 
shot in contrast to the subcutaneous or 
contusion wounds of today. In war areas 
impacts due to explosions, and, in civilian 
life, to rapid means of transportation, 
account for the increase in injuries to the 
liver.!° These may be grouped as follows: 
(a) rupture; capsule and liver parenchyma 
are ruptured; (b) subscapular rupture; 
rupture of parenchyma, capsule intact; 
(c) deep or central ruptures; without 
injury to the capsule or periphery of the 
parenchyma. 

The immediate danger from liver rupture 
is the exsanguinating hemorrhage produced 
and the accompanying shock. These pa- 
tients who died within twelve hours 
probably do so because of loss of blood. 
Furtwaengler! believes that damaged liver 
causes vascular spasm and renal ischemia 
which is followed by kidney shut-down. 
Orr and Helwig!” hold a similar view in 


Glenn—Biliary Tract Surgery 


NovEMBER, 1042 


that they believe that a toxin liberated 
from the liver completely nullifies the 
detoxifying function of the kidney. Boyce™ 
contends that there is liver failure throwing 
a greater burden on the kidney which has 
been rendered less efficient by the toxic 
material liberated by the damaged liver. 

Diagnosis. These patients are to be 
found among the major trauma accidents. 
A history of injuries of sudden impact, be 
it from a means of transit, a fall, or forces 
of compression, as in explosions from 
bombings, should be sufficient grounds for 
seriously considering liver injury. The true 
rupture of the liver, including capsule and 
parenchyma, leads to hemorrhage and 
shock. Shock is the first symptom, followed 
by severe anemia. External injury may be 
lacking, but there is evidence of intra- 
abdominal bleeding, particularly in the 
flanks and cul-de-sac. Pain in the right 
upper quadrant is frequent, as well as pain 
referred to the right shoulder. 

Treatment. Replacement of blood loss 
should be instituted before operation is 
begun and continued until the hemorrhage 
is controlled and the patient’s condition 
improved. Ruptures and large tears are 
probably best treated by a light tamponade 
of gauze. Placing omentum in the defect 
will sometimes diminish the hemorrhage. 
Suture of the liver by massive mattress 
sutures has been successful. However, care 
must be exercised not to add further 
damage to the liver. Attempts at suture 
were first suggested by Postempski,!‘ in 
1885, and very little encouragement has 
appeared in the literature since. Recently, 
in our experimental laboratory, Andrus 
and McSwain have used a ribbon-gut car- 
ried by a wide, blunt needle in the liver of 
dogs with quite satisfactory results. We 
would, on indication, attempt it in a 
patient. Resection of most of the left lobe 
has been accomplished successfully. Drain- 
age of the peritoneal cavity in an attempt 
to avert a bile peritonitis is a well estab- 
lished practice. (Fig. 4.) 

In the examination of the suspected 
liver injury, the posterior and_ inferior 
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aspect of the liver should not be over- 
looked, for it has been pointed out that this 
is one of the most common sites of unob- 
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properly with other intra-abdominal in- 
juries. Frequently, mjury to the liver 
occurs with other intra-abdominal catas- 


American Journal of Surgery 


Fic. 4. Drawing indicating nonperitonealized area of liver, a common 
site of liver rupture sometimes overlooked. 


Fic. 5. Torsion of the gallbladder. On section 
of the organ a black color is found to involve 
the mucosa and the greatly thickened wall 
of the organ. (From Hun.!*) 


served injury. (Fig. 4.) The removal of the 
damaged, devitalized, or necrotic liver 
should be stressed; one of the outstanding 
results was reported by Branch of Boston, 
who removed 345 Gm. from the left lobe 
of the liver in a child of seven. Important as 
it is to locate and treat the liver injury, one 
should not fail to search for and deal 
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Fic. 6. Choledochus cyst. (From Bod- 
ley.) 

trophes such as a perforated viscus or 

rupture of the spleen. 

Prognosis. The various case series re- 
ported are evidence of the seriousness of 
major liver trauma. Krieg," of Detroit, 
reports sixty cases, with a total mortality 
of 61.6 per cent, and an operative mortality 
of 56.6 per cent. Seventy-three per cent of 
the deaths occurred within seventy-two 
hours. O’Neill!® collected one hundred 
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cases from the Los Angeles General Hospi- 
tal over a ten-year period. Thirty-two of 
these patients were operated upon, with a 
mortality rate of 40 per cent. The remain- 
Ing sixty-eight were from the autopsy 
records. From these cases it may be con- 
cluded that most of the “‘ruptures”’ of the 
liver were along the posterior and inferior 
surface. The nature and extent of the 
injury play an important role in the 
prognosis. 

If the patient survives the immediate 
shock with hemorrhage, signs of peritonitis 
appear and increase with the escape of bile 
into the peritoneal cavity. If the patient 
survives the first few hours and recovers 
from the blood loss and shock, there is next 
a period during which there may be death 
due to liver failure or complete renal shut- 
down. Nor does survival of these two 
periods insure recovery, because infection 
and resulting peritonitis, local or general- 
ized, may follow. When a Clostridium 
welchii peritonitis occurs, the end result is 
almost invariably death. 

O’Neill'® has constructed the following 
table (Table 11) which is probably quite 
representative for our urban areas, and 
accounts for the manner in which the acci- 
dents occur in a civilian population: 


TABLE I 
TYPES OF VIOLENCE IN 100 CASES OF RUPTURED LIVER 
Pedestrian versus automobile........ 46 
Automobile versus automobile....... 20 
Bicycle versus automobile........... 
Blow in epigastrium during fight..... 4 
Falling from a height............... 
Thrown against a steering wheel... . . 3 


The present war is producing, and will 
probably continue to produce, many liver 
injuries. Detailed case reports are now 
beginning to appear. Roscoe Clark,” from 
the British Post-Graduate School, reports 
a case of subcutaneous rupture of the liver 
treated surgically, with recovery, and 
complicated by a liver sequestrum which 
was removed thirty-seven days after the 
first operation. Fragmentation of the liver 
is often followed by autolysis and death. 
This experience, together with Branch’s® 
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two cases, one in which almost half the 
liver of a child was removed, and another 
in which a portion was removed and an- 
other portion left behind, suggests that 
complete removal of liver fragments in 
liver trauma is imperative for complete re- 
covery. These new problems may be solved 
in part in the experimental laboratory. 

Rare Conditions. Finally, mm our con- 
sideration, are those conditions that are 
rare and seldom encountered in even large 
series of patients with biliary tract disease. 
These, unfortunately, are not often diag- 
nosed before operation or autopsy. There 
are three to be briefly dealt with: (1) 
torsion of the gallbladder, (2) choledochus 
cyst and (3) bile peritonitis due to idio- 
pathic rupture of a bile duct. 

Torsion of the Gallbladder. Since the 
original description of torsion of the gall- 
bladder, by Wendel,” in 1898, less than 
sixty cases have been reported. For torsion 
to take place, the gallbladder must be 
abnormally free so it may rotate, and thus 
twist Its supporting pedicle which is made 
up of the cystic duct and vessels. Over half 
of the reported cases have been in patients 
over sixty years of age. The onset of pain 
in the abdomen is sudden, becomes severe 
and is.persistent, usually accompanied by 
vomiting. A mass is often palpable in the 
gallbladder region, with varying degrees of 
tenderness and rigidity of the abdominal 
wall. It is doubtful if one could distinguish 
it from a straightforward cholecystitis. 

At operation, the gallbladder is large, 
discolored and tense; its blood supply is 
occluded, and if this has persisted for long, 
the organ will show areas of gangrene. 
(Fig. 5.) Less than half the patients have 
had stones. Operation is simple and the end 
results satisfactory. Cases coming to au- 
topsy show a rupture of the gallbladder and 
generalized peritonitis. We have encoun- 
tered one instance in a series of 1,550 
patients. 

Choledochus Cyst. Over 130 cases have 
been reported. Almost all the patients had 
symptoms dating back to childhood, al- 
though they presented themselves for 
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treatment at all ages. Bodley”! and Gross”? 
(Fig. 6) have written extensively on the 
subject. They believe that a congenital 
defect in the duct such as a narrowing of the 
Jumen or a lack of the normal structures in 
the wall constitute the primary defect. The 
cystic dilatation results in jaundice and 
liver damage. As it enlarges, encroachment 
on surrounding structures may produce a 
‘variety of symptoms. Traumatic rupture 
of such a cyst has been reported by Blocker, 
Williams and Williams,24 of Texas. Short- 
circuiting operations and decompression 
have been employed with discouraging 
results. Choledoco-enterostomy and anas- 
tomosing of the cyst to the intestine has 
been employed with some success. It may 
be comforting to know that Judd and 
Green?’ encountered it only once in 17,381 
operations; we have not had a single case 
in our series of patients. The case reported 
herewith is from Presbyterian Hospital, 
and is contributed by Dr. Beverly Smith: 


Case v. M. D., Presbyterian Hospital No. 
621745. A single female, age twenty, was 
admitted to the Presbyterian Hospital, Septem- 
ber 23, 1940, complaining of a mass in her 
right upper abdomen which had steadily en- 
larged to its present size during the past five 
weeks, jaundice for three weeks, itching, loss 
of appetite, loss of weight, and discomfort in 
the region of the abdominal mass. Her past 
health had been excellent except for an attack 
of painless jaundice lasting one month, in 1932, 
at the age of twelve. She was deeply jaundiced 
at that time, her skin itched, but she could not 
recall having had clay-colored stools. Other 
than this she had always been healthy, active 
and engaged in strenuous outdoor exercise. 

About August 16, 1940, she noticed a hard 
nontender mass in her right upper quadrant, 
measuring about 2 by 2 inches, just below the 
costal margin. In a week’s time it doubled in 
size. In two more weeks it filled the right half 
of the abdomen. During the second week that 
she noticed the mass she became jaundiced. 

-Her skin itched and the jaundice steadily 
deepened. Three weeks after she noticed the 
mass and one week after onset of the jaundice, 
she noted clay-colored stools. She had never 
been really acutely ill, and was nauseated and 
vomited only after taking certain fatty foods. 
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When she first noted the mass she felt a dull 
aching abdominal pain in this region, but this 
subsided and had not recurred. She had been 
constipated, lost thirty pounds, and her 
appetite had failed. There had been no tarry 
stools. 

Physical Examination. The patient was 
thin, deeply jaundiced and chronically ill. 
There were many scratch marks over the whole 
of her body. A nontender, firm, slightly irreg- 
ular mass, measuring 25.5 by 30.5 cm., which 
gave the sensation of containing fluid, extended 
from the right costal margin to the right 
anterior superior iliac spine, beyond the 
umbilicus, and could be balloted in the right 
flank. A diagnosis of a cyst of the right upper 
quadrant was made, and was considered to be 
either pancreatic, hepatic, choledochal or 
mesenteric. 

Laboratory Findings. Red blood count 
3,000,000; hemoglobin 55 per cent; white blood 
count 11,900; polymorphonuclears 55 per cent; 
lymphocytes 34 per cent; Kline negative. Proth- 
rombin was within normal limits. Roentgeno- 
logic examination showed that the abdominal 
mass displaced the stomach and duodenum for- 
ward and to the left, and the transverse colon 
downward. The mass could be separated from the 
liver. The patient was given bile salts, vitamin 
K and a transfusion, and because of her rising 
serum bilirubin was operated upon September 
27, 1940, at which time a cystic mass was 
encountered which was too large to be de- 
limited. It was aspirated. The first fluid was 
white mucoid and was followed by dark brown 
fluid without odor. The section aspirated 
5,200 cc. of similar fluid. The duodenum lay 
anterior on and to the left of the cyst wall, the 
small intestines were pushed to the left into the 
pelvis, the transverse colon was below it and 
also in the pelvis, the stomach was upward and 
to the left, the gallbladder was in its normal 
position. It was edematous and about twice the 
normal size. The liver was not apparently 
cirrhotic. Its lobes were normal. About 100 cc. 
of bile-stained, clear, nonodorous fluid was 
evacuated from the peritoneal cavity. 

The patient’s immediate postoperative course 
was satisfactory, and thirty-seven days after 
the first operation a second procedure was 
undertaken. This time the cyst was anasto- 
mosed to the duodenum, and its opening to the 
exterior closed. The patient was discharged 
forty-two days after her second operation, 
markedly improved. 
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Discussion. This patient reached adult 
life before a cyst of the common duct 
became sufficiently large to produce symp- 
toms. The treatment, consisting of decom- 
pression by drainage of the cyst and later 
anastomosing the cyst. to the duodenum, 
has given a very satisfactory result. 

Bile Peritonitis. The presence of bile 
in the peritoneal cavity, not originating 
from the gallbladder, is perhaps not as rare 
as the infrequent reports in the literature 
might indicate. Escape of bile from the bile 
ducts may result from their rupture due to 
trauma, infection, or back pressure, or a 
combination of these. One can readily see 
how trauma may produce this picture, or 
back pressure, due to progressive obstruc- 
tion as caused by neoplasm, or common 
duct stone, especially in the debilitated; 
but it is difficult to understand in patients 
without a history of trauma and without 
demonstrable common duct obstruction. 

The following is a case report of a pa- 
tient of Dr. Ralph Bowers at the New 
York Hospital: 


Case vi. A. A., N. Y. H. No. 301032. A 
white female, age seventy-five, was admitted 
complaining of severe generalized abdominal 
pain for twelve hours. Her past history was 
significant in that she had had indigestion for 
many years. Four months before she had re- 
covered from bronchopneumonia. Her present 
illness dated back to the day before admission 
when, about one hour after breakfast, she had 
sudden, severe generalized abdominal pain. 
When seen by her local doctor she presented a 
clinical picture of shock. She vomited during 
the day, remained acutely ill, with only a slight 
elevation in temperature. She was then brought 
to the hospital. On admission, her temperature 
was 38.2°c., pulse 110, blood pressure 168/90. 
The abnormal findings were limited to the 
abdomen. This was full but not distended. 
There was generalized abdominal tenderness 
with some muscular resistance, most marked in 
the epigastrium and in the right lower quad- 
rant. Rebound tenderness was referred to this 
area. The remainder of the examination was 
noncontributory. 

Laboratory Findings. Urinalysis showed a 
very faint tract of albumin, a trace of sugar; 
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hemoglobin 16.5 per cent; red blood count 
5,500,000; white blood count 11,900; poly- 
morphonuclears 88; urea nitrogen 9; serum 
protein 4.8 per cent; ‘chlorides 660; prothrombin 
53 per cent. Caleue of fluid from the gall- 
bladder wound showed Staphylococcus aureus 
nonhemolytic. 

Because the patient presented a picture of an 
acute condition of the abdomen, suggesting an 
acute cholecystitis with possible perforation, 
she was subjected to a celiotomy. A bile peri- 
tonitis was found, with a pancreatitis. The gall- 
bladder was edematous, the wall thickened, and 
the organ dilated. A cholecystostomy was 
performed, after making a careful search for the 
source of the escape of bile. This was not found. 
Her postoperative course was rather stormy 
and she died four days after the operation. At 
autopsy, a defect was found in the junction of 
the cystic and common duct. It was concluded, 
by the pathologist, that there had been a 
rupture of the cystic duct and that this was the 
source of a large amount of bile found free in the 
peritoneal cavity. In addition there was found a 
pancreatic fat necrosis and acute cholecystitis. 


Discussion. This seventy-five-year-old 
patient presented the symptoms of an 
acute condition of the abdomen necessitat- 
ing surgical exploration. The bile peritonitis 
which was found was the result of a spon- 
taneous rupture in the biliary tract. 


CONCLUSION 


There are several conditions encountered 
in the surgery of the biliary tract that may 
be better treated if a policy of early opera- 
tion is followed. In the successful em- 
ployment of such a policy preoperative 
preparation must always be adequate and 
the contraindications to surgical therapy 
recognized. Each patient is an individual 
and requires attention peculiar to his 
needs. If these facts are kept in mind, 
earlier surgery in acute cholecystitis, intes- 
tinal obstruction’ due to gallstones and 
associated biliary surgery, common duct 
obstruction, trauma of the liver, torsion of 
the gallbladder, biliary peritonitis and 
cysts of the common duct may further 
reduce our present morbidity and mortality 
figures. 
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THE TREATMENT OF BURNS FOR MEDICAL 
DEFENSE UNIT* 


WITH REFERENCE TO EARLY AND LATE THERAPY 


Mayor Kerwin M. Marcks, M.c. 
U.S. Army 
EMMAUS, PENNSYLVANIA 


HERE has been so much confusion 
among the members of our Medical 
Defense Unit as regards the treatment 


Fic. 1. A, shows condition of legs of boy nine years 
of age with infected burn ulcers, two months 
after clothing caught fire with acetylene torch. 
Area was primarily prepared with saline and 
potassium permanganate, 1-2500 solution. A 
combination of split and implantation grafts 
were used to heal the area. B, shows result after 
grafting; functional result excellent. 


of burns that I was asked to prepare a 
concise and compact outline illustrating 
treatment of burns at first-aid posts, 
casualty stations and hospital stations, 
keeping in mind the equipment available 
as designated by Bulletin No. 2 appearing 
in the Journal of the American Medical 
Association, November 22, 1941, which 
was prepared by the office of Civilian 
Defense, Washington, D. C. 

As one will recognize we have deviated 
slightly from the equipment listed, not 
because we believe the list unsatisfactory, 
but because we are of the opinion that the 
treatment at the first-aid post can be still 


more simplified without employing a great 
many preparations which might interfere 
with successive treatment of the burn area 
at the casualty stations and hospitals. This 
plan gives us a workable basis for treat- 
ment of burns. 


OUTLINES FOR TREATMENT OF BURNS 


Principles of Treatment: 


A. Saving of life 

B. Protection of burned area against 
bacterial invasion 

C. Prevent deformity, promote healing 
and restore function by early skin 
grafting 


EMERGENCY THERAPY 
FIRST-AID POST 


A. Local: 
(1) Remove clothing, cut away if 
necessary 
(2) Wash surrounding skin with soap 


and water if available. 
Sulfathiazole 10 per cent-benzo- 
caine I per cent in a water soluble 
jelly 


(3) 


or 
Sulfanilamide or sulfathiazole pow- 
der in salt shaker applied to burn 
area (fine spray) 
(4) Application of sterile dressing, towel 
or sheet 
(5) Ophthalmic ointment, boric acid 
5 per cent in eyes, if burn of face 
B. General: 
(1) Relief of pain 
Morphine sulfate gr. 14 to gr. 1. 


* Prepared by the Plastic Surgery Department of the Allentown Hospital Medical Defense Unit, January, 1942. 
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(2) Relief of cold (blankets, hot water 
bottles, etc.) 


CASUALTY STATION 


A. Local (mild burn)—ambulatory—asep- 


tic technic 

(1) Removal of dressing (use sterile 
saline if necessary) 

(2) Soap and water (wash surrounding 
skin and burn area) 

(3) Gentle débridement 

(4) Local applications to burn area. 

(a) Sulfathiazole 10 per cent-ben- 
zocaine I per cent in a water 
soluble jelly 

or 
Sulfanilamide or sulfathiazole 
powder in salt shaker applied 
to burn area and covered with 
tulle gras mesh gauze. 

or 

(b) Tannic acid jelly (A. M. A. 
emergency equipment) ; (not on 
face, hands or genitalia) 

(5) Application of sterile dressing 

(6) Evacuation to own physician 

. Local (severe burn): 

(1) Moisten dressings which had sulf- 
athiazole or sulfanilamide powder 
previously applied with warm sa- 
line; rebandage 

(2) Do not disturb dressings in which 
above jelly was used 

(3) Use aseptic technic 

. General (severe burn)—Nonambula- 

tory 

(1) Relief of pain and_ supportive 
treatment 

(2) Relief of cold 

(3) Plasma injection if available 

(4) Evacuation to hospital 

(5) Sulfanilamide Gm. 1 every four 
hours by mouth 


LATE THERAPY AT HOSPITAL 


. General treatment: 
(1) Relief of pain with supportive 
treatment 
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(2) Transfusions 
(a) Plasma 
(b) Human serum-albumin 
(3) Laboratory determinations 
(a) Hematocrit 
(b) Serum protein 
(c) Plasma chloride 
(d) Non protein nitrogen, icteric 
index, carbon dioxide combin- 
Ing power 
(e) Urine examination 
(4) Oxygen for anoxia 
(5) Adrenal cortical extract 
(6) Heat cradle 
(7) Antitetanic serum 
(8) Sulfanilamide Gm. 1 every four 
hours by mouth 


B. Local treatment—aseptic technic: 


(1) Operating room—general routine 

(a) Anesthetic, if necessary; (avoid 
if possible) 

(b) Remove dressings and wash 
surrounding areas 

(c) Gentle débridement with soap 
and water wash to burn area, 
followed by normal saline 

(d) Remove grease with ether, 
benzine or some other deter- 
gent 

(2) Operating room—local routine 

Trunk: 

(a) Grease mesh gauze and sterile 
dressings saturated with .8 per 
cent sulfanilamide in saline, 
apply pressure. (Incorporate 
perforated tubes so that irriga- 
tion can be continued with- 
out disturbing dressings), apply 
pressure or 

(b) Tannic acid 5 per cent, freshly 
prepared—-silver nitrate 10 per 
cent. This should not be used 
in severe third degree burns 
and not on genitalia; use sulf- 
athiazole jelly on genitalia 

Face: 

(a) Grease mesh gauze (tulle gras) 
Dressings applied and repeat- 
edly moistened with .8 per cent 
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sulfanilamide in saline or nor- 
mal saline alone. 

(b) Triple dye—(gentian violet 2 
per cent—brilliant green 1 per 
cent—neutral acriflavine .1 per 
cent) 

(c) Boric acid ophthalmic oint- 
ment 5 per cent with prelimi- 
nary atropine I per cent to 
dilate pupil 

Extremities: 

(a) Grease gauze (tulle gras fine 
mesh) covering 
Sprayed with sulfanilamide and 
application of pressure dressing 
on hands and feet. Dressings 
may be moistened at four-hour 
intervals with .8 per cent 
sulfanilamide in saline through 
perforated tubes so as not to 
disturb dressings. May be used 
on legs and arms. 

(b) Triple dye, to upper arms and 
thighs 

(c) Immobilization: proper splint- 
ing with fingers and toes sepa- 
rated 

(3) Operating room—special routine 

(miscellaneous burns) 

(a) Mustard gas 
(1) Bleaching powder (60 gr. 

to pt.) 
(2) Gentian violet 1 to 2 per 
cent or triple-dye 

(b) Lewisite burns 
(1) Hydrogen peroxide 
(2) Triple-dye 

(c) Phosgene burns 
(1) Sodium bicarbonate solu- 

tion 
Note: Treat the burn in such a manner as 
to stimulate healing as soon as possible or 
to make the area receptive for early skin 
graft. 


PRINCIPLES OF TREATMENT 


The saving of life is probably the most 
important factor that must be taken into 
consideration when treating the patient. 
There is no question but that the general 
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treatment is of primary importance, but 
together with that we must incorporate a 
satisfactory local treatment which will 
make the patient more comfortable and 
tend to avoid manifestations of the symp- 
toms which may endanger life. 

The protection of the burn area against 
bacterial invasion is of like importance and 
involves the application of local treatment 
as outlined. The prevention of deformity, 
the promotion of healing and the restora- 
tion of function by early skin grafting is a 
third principle worth consideration. This 
plan depends a great deal on the saving of 
the individual’s life and the method em- 
ployed to cover the burn area. All three of 
these principles are very closely allied and 
must be considered in all treatment of 
burns. 


FIRST-AID POST 


The first-aid post treatment covers vari- 
ous technics which are sufficiently satisfac- 
tory in that they provide for the welfare of 
the patient in the least time under the 
most unusual circumstances and with the 
provision that one can do no harm as 
regards the final disposition of the case. I 
wish to stress simplicity in treatment at the 
first-aid posts and the application of a 
sterile dressing is apparently the least and 
best I can advise. 


CASUALTY STATION 


Emergency therapy at the casualty sta- 
tion would depend a great deal upon the 
time the patient will remain at this point, 
the severity of the burn and the equip- 
ment on hand. Naturally, I believe that 
the equipment must vary according to the 
distance of the casualty station from the 
hospital and the capability of the hospital 
to handle the emergencies. It may be 
necessary to perform a great deal more 
treatment especially as regards the general 
treatment of burns and for that reason we 
should apply flexibility and provide plasma 
for use, if necessary. A large percentage of 
the patients seen at the casualty station 
will be able, after some additional treat- 
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Fic. 2. A, shows condition of burn area when referred for skin grafting. Areas 
were prepared with saline; a split graft was applied with partial loss. Gran- 
ulating areas were implanted with graft. B, shows area healed with some 
scar contracture which was improved with massage. 


Fic. 3. A, shows condition of burn area in a forty-three year old individual, approximately two and one-half 
months after admission to hospital. Granulating tissue was abundant, badly infected and very soft. B, 
shows area healed after application of split grafts and implantation grafts. Cubital space in axilla shows 
extensive scar contracture. C, scar tissue in axilla was excised and split grafts applied. The functional 
result was satisfactory. The patient has developed a slight contracture which can be repaired at a later 
date. This does not conflict with his routine work. Cubital space shows a previously applied split graft for 
release of scar contracture. 


Fic. 4. A, infected burn area when admitted to hospital. There was marked infection and 
heavy granulating tissue. Implantation grafts were inserted to heal the area. The 
patient was very uncooperative and in very poor physical condition. B, condition of 
chest and neck after healing of the burn. There was considerable keloid formation 
with chin contracted on chest. The general condition of the patient was mproved 
and she was re-admitted for further operation. The scar tissue in neck and upper 
chest was excised and two spl.t grafts applied to raw area. c, shows cond tion after 
above operation with satisfactory neck line. The patient was very uncooperative 
and slight contracture resulted in spite of cast to retain neck in position. X-ray 
therapy was instituted. The scar over chest can be replaced later if necessary if 
patient desires. 
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ment, to be evacuated to their private 
physician instead of the hospital, and this 
will help a great deal ii not imposing upon 


areas still covered with the results of primary 
local application. The eschar under these areas 
was excised and raw surfaces immediately 
covered with split grafts. B, shows condition of 
leg after healing. Grafts took very satis- 
factorily. 


the resources of the hospital. The team in 
charge of the casualty station must employ 
their own judgment in determining this 
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HOSPITAL TREATMENT 


The hospital treatment of the burn is 
outlined in a manner to include general 
treatment first, which is considered the 
most important as regards the saving of the 
patient’s life. This outline is fairly well 
standardized among the members of the 
medical profession and should offer very 
little criticism. The local treatment, which 
is of secondary importance, is outlined to 
give the surgeon a working basis and a 
choice of material always available. Natu- 
rally, there are many men who treat their 
burns differently, but I have attempted to 
incorporate the materials for application 
which I have found very satisfactory in the 
hospital treatment of burns. 


LATE THERAPY 


I have included this title to cover the 
type of burns that are not healed by 
the methods employed or that are healed 
with marked scar contracture, both of 
which will necessitate the employment of 
some form of reconstructive surgery. 

Raw Surfaces. The principles involved 
in the treatment of the raw area resulting 
from the treatment of the burn is primarily 


factor of evacuation by consideration of the 
extent and severity of the burn and the 
condition of the patient, always remember- 
ing that a mild burn may be just as severe 
as an extensive burn as far as the patient’s 
life is concerned. 


B 
Fic. 6. a, scar contracture following burn of right side of abdomen, inguinal region and thigh. 
Web formation not applicable for Z-plasty. B, shows condition of area after excision of scar and 
application of two split grafts. 


the preparation of the area to make it 
receptive for skin grafting. There are many 
methods advocated in preparing this area, 
but probably the simplest and the best is 
saline solution. Dakin’s solution is fre- 
quently employed and at times we utilize 
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potassium permanganate, 1-200 solution; 
also .8 per cent sulfanilamide in saline 
with gauze bandage pressure dressing. 
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The principles involved in the treatment 
have been discussed as regards the first-aid 
post, casualty station and hospital. 


Fic. 7. A, scar contracture following burn with web formation. 
B, shows result following Z-plasty. 

A few cases have been presented to illus- 
trate the late therapy employed in our 
clinic to promote healing, prevent deform-_ 
ity and restore function. 


As soon as all exudate is removed from the 
raw area and healthy granulations appear, 
the area is skin grafted. At this time the 
general condition of the patient is also of 
vast importance and measures should be 
employed to place the patient in the best 
psychological attitude and best physical 
condition possible. This is a very important 
determination as regards the end result. 

Scar Contractures. This should be mini- 
mized if one skin grafts the raw area early 
enough prior to the time the scar contrac- 
tures may start to develop. Should these 
patients be seen after the development of 
the scar contractures every effort should Le 
made to build up their general condition 
prior to instituting any operative proce- 
dures. The methods of choice should al- 
ways be primarily the utilization of all 
available skin in the region of the scar, 
either in the form of a z-plasty or by sliding 
flaps of good skin to cover the raw areas 
produced by the excision of the scar. 
Secondarily, if this is impractical, the scar 
should be excised and the raw area pro- 
duced covered with some form of skin 
grafting or flap, the type depending upon 
the judgment of the operator. 


SUMMARY 


I have attempted to present an outline 
covering the treatment of burns, especially 
applicable to a Medical Defense Unit. 
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DIETS IN GENERAL SURGERY 


Know tes B. LAWRENCE, M.D. AND GENEVIEVE CONNICK, B.S. 
BOSTON, MASSACHUSETTS 


O one can seriously doubt the great 
importance of diet in the care of 
surgical patients. The day when the 

postoperative patient first becomes inter- 
ested in foods frequently marks the begin- 
ning of his convalescence and is a cheering 
time for his medical attendant. Certain 
especially graded dietaries, as those follow- 
ing gastric surgery, are essential to the 
patient’s recovery. 

Rational systems of feedings are far from 
new and represent accumulated clinical 
experience of centuries, modified by scien- 
tific research into nutritional requirements, 
the product of recent decades. 

While there is nothing novel in either the 
substance or arrangement of the dietary 
régimes listed in this article, we believe that 
a need exists for their representation to the 
medical profession in article form. Appar- 
ently, few physicians and fewer surgeons 
make use of the several excellent works on 
applied nutrition or of the sections on 
dietaries in surgical texts. This may be in 
part the fault of these very texts. They tend 
to be too cumbersome for the busy surgeons 
and the actual diet lists too scattered to be 
readily available. 

Many hospitals have met this need by 
preparing surgical diet lists worked out by 
their graduate dietitians. By and large 
these are very satisfactory. 

A number of our staff men at the Massa- 
chussetts Memorial Hospitals, where these 
dietaries have been used for several years, 
have found it convenient and valuable to 
maintain a supply of mimeographed copies 
of such diets in their offices for distribution 
to patients. In this way the patient believes 
that his diet has been prescribed in a con- 
structive fashion. He is not told to “go 
home, be careful about your food, do not 
eat this and that.” 

The general surgical diets may be utilized 


in a large proportion of surgical cases both 
preoperatively and postoperatively. For 
example, a patient who has just been ad- 
mitted with a diagnosis of partially ob- 
structing gastric lesion should be kept on 
the liquid diet until his condition has been 
evaluated properly. On the other hand, a 
healthy man in the hospital for an elective 
herniorrhaphy two days hence should have 
the full house diet. 

After appendectomy a patient may be 
started on restricted liquid diet within a 
very few hours depending somewhat upon 
the type of anesthesia given. The next day 
he will usually tolerate and appreciate the 
full liquid diet, omitting, however, fruit 
juices and cold or iced liquids. Most pa- 
tients immediately after abdominal opera- 
tions will have less gastrointestinal spasm 
and fewer gas pains if liquids are hot or at 
room temperature. As Mason! points out, 
tepid liquids frequently are nauseating and 
should be avoided. Some elements of the 
soft diet can be taken as early as thirty-six 
hours postoperatively and will lead to 
return of normal peristalsis sooner than if 
diet is restricted to liquids for two or three 
days. The full house diet is best tolerated 
after a spontaneous or aided bowel evacua- 
tion has occurred. After uncomplicated 
herniorrhaphies or many orthopedic opera- 
tions, for example, the diets should be 
liberalized earlier. 


SPASTIC COLON DIET 


The condition of spastic or irritable colon 
is of extraordinarily frequent occurrence 
among patients coming to most general 
surgeons. It is undoubtedly an important 
member of the large family of functional 
gastrointestinal disturbances. It offers, 


frequently, a difficult problem in diagnosis, 
simulating as it does, appendicitis, chole- 
cystitis, organic stomach disorder and 
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bowel disease. Once such a functional diag- 
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that finally the patient is receiving gener- 


nosis is made, the patient’s treatment ous, well balanced meals, omitting some 


rightly becomes medical and in many cases 


GENERAL SURGICAL DIET 


obviously hard-to-digest foods. 


Type of Food ties Liquid Diet Soft Diet House Diet 
Cereals Cereal Gruels well strained | Cereals Soft diet plus 
Water Rice Prepared 
Macaroni Cereals 
Soda crackers Other breads 
White bread 
Mashed 
Vegetables Include celery and let- 
tuce 
Desserts Ices Ices Liquid diet plus Soft diet plus 
Jello Ice cream Milk puddings All simple desserts 
Jello Custards Jellies and some jam 
Junket Gelatine desserts Fruit juices 
(No iced liquids directly after abd. Sponge cake Cooked and raw fruit 
operations) Angel food cake 
(all without fruit) 
Milk Albumins (egg white | Milk Liquid diet plus Soft diet plus 
Cheese added to above) Cream Eggs, soft cooked Various cheeses 
Eggs Malted milk Cottage cheese Broiled, boiled or 
Meat Buttermilk Butter roasted meats 
Acidophilus Fish or poultry (ex- 
Cocoa cept fried) 
Egg nogs 
Soups Clear broth Clear broth Same as liquid diet _| AII soups 
Well strained soups 
Miscellaneous and | Tea Tea Same as liquid diet |Same as liquid diet 
Beverages Coffee Coffee plus 
Postum Postum Olives 
Beef juice Gingerale Mayonnaise 
Water Tomato ketchup 
Bouillon 


should be conducted by the internist. At 
any rate, the surgeon should know what 
can be accomplished for these uncomfort- 
able patients by a careful medical régime, 
which is largely dietary. The majority of 
such patients can be relieved of their pain, 
their gas and distress and frequently of 
their chronic constipation by the proper 
adherence to this régime. A bland diet with 
regimentation is the foundation of the 
treatment. This diet is additive in scope so 


SPASTIC COLON DIET AND MEDICAL 
REGIME 


The menus are arranged from the follow- 
ing food lists: 

Group I. These foods are bland and in- 
clude cooked refined cereal farina, strained 
oatmeal, cream of wheat, rice, cornstarch 
puddings, potatoes (mashed and baked), 
white bread, saltine or soda crackers (plain) 
butter and macaroni or spaghetti baked 
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with milk but without cheese or tomatoes. 
The beverages are milk, tea and coffee with 
cream. 

Group II. One serving of meat daily, 
such as broiled lamb or veal chops, beef- 
steak, broiled or roast chicken, roast beef or 
lamb are included in this group. Water 
gravies are permitted if made from meat 
juices or bouillon cubes without fat. Non- 
oily fish, boiled or broiled may be sub- 
stituted for the meat. No pork foods, spiced 
meats, mackeral or shell fish are permitted 
with this diet. 

Group III. The following cooked vege- 
tables are listed in this group: string beans, 
peas, spinach, carrots, beets, asparagus, 
winter squash, broccoli and cauliflower (if 
well tolerated by patient). Raw celery and 
lettuce apparently assist normal bowel 
function and are eaten daily. Mayonnaise 
is permitted as salad dressing. Citrus fruit 
juices (diluted with equal parts of hot 
water) are sipped slowly before breakfast. 

Group IV. ‘This last group includes all 
soups, cooked fruits, soft puddings, jello, 
light cakes, cream and cottage cheese, 
cocoa and food drinks. Sugar and salt are 
taken as desired but spices are omitted. 
Patients are warned to avoid cold food and 
drinks. 

The supplementary régime is important. 
In instances of severe upset, the patient is 
given complete bed rest. At the start Group 
1 or Groups 1 and 1 of the diet are pre- 
scribed. Tincture of bella donna is given 
one-half hour before meals in 10 drop 
amounts to relax bowel spasm. Pheno- 
barbital is prescribed for very nervous 
individuals. Liquids are hot and in liberal 
amounts, a cup of hot water being given 
regularly every one or two hours. Heat is 
applied to the abdomen in the form of a hot 
water bottle at alternate hours. Usually 
these patients are relieved of their abdomi- 
nal discomfort within a day or two. We 
avoid cathartics scrupulously and give 
enemas only when a stool has moved down 
into the rectum. An oil retention enema is 
given first, followed in twelve to twenty-four 
hours by a two to three pint saline enema, 
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if necessary. Patients frequently have 
spontaneous stools in three to five days on 
this regime. The full diet is then allowed. 


LOW RESIDUE DIET 


The low residue diet is essential in the 
proper preparation of the patient for elec- 
tive, large bowel surgery. In addition, it has 
value in such conditions as diverticulosis of 
the colon when an attempt is being made to 
quiet a secondary inflammatory process 
without surgery and in the medical treat- 
ment of such things as regional enteritis 
and tuberculous enteritis. Merely grinding 
or chopping up meat, vegetables and fruits 
will not reduce their residue content 
greatly, though we have found this concept 
of a low residue diet to be held in some 
hospitals. It is quite possible to provide 
adequate amounts of the essential food 
elements in a fairly low residue diet. It is to 
be remembered of course, that merely the 
desquamated epithelial cells, mucus and 
bacterial masses in the bowel will produce 
an appreciable stool when the diet is 
residue free. Such is the chief composition 
of the so-called “‘milk stool,” since go per 
cent of milk solids are digested and ab- 
sorbed by most individuals. 

A low residue diet should be selected from 
the following food lists: 

Group I. These foods contain little 
residue and comprise the basic diet: 
farina, strained oatmeal, Ralston’s Super- 
Farina, white bread or toast, soda crackers, 
macaroni, rice, baked or mashed potatoes. 
Butter, cottage or cream cheese, strained 
cream soups, clear broths and eggs (not 
fried) add some fat and protein to the diet. 
Custards, jello junket, plain cornstarch 
puddings and vanilla ice cream serve as 
desserts. Tea, coffee and cocoa contain no 
residue and may be taken freely. 

Group II. These foods are higher in 
residue but contain important nutritional 
elements and, therefore, are permissible in 
some cases. They are chicken, white fish, 
tender meats (ground after cooking), 
pureed vegetables, strained fruit juices 
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(except when there is diarrhea) and pureed 
cooked fruits. 


SAMPLE LOW RESIDUE DIET MENU 
Breakfast: 


Strained citrus fruit juice 

Cream of wheat, sugar, milk 

Soft boiled eggs 

White bread (toasted), butter, jelly 
Any beverage 


Dinner: 


Broth with saltines 

Finely ground tender meat, white fish or 
fowl (if more residue is permitted) 

Pureed vegetables, one serving 

Mashed potato, butter 

Gelatin with cream 

Any beverage 


Supper: 
Cream soup (vegetable flavor) 
Macaroni with cheese and tomato flavor- 
ing 
White bread and butter 
Cottage cheese and clear jelly 
Plain pudding or ice cream 
Any beverage 


If it is believed that the patient’s vitamin 
state is depleted before initiating this diet 
or that a sufficiency of the relatively higher 
residue elements as fruits, vegetables and 
meats should not be permitted, vitamin 
concentrates may be added. 

Haliver oil capsules 111, Brewer yeast 
tablets xv, and cevitamic acid 200 mg. 
daily should suffice and represent fairly 
economical preparations. 

The low residue diet frequently is low in 
iron. Iron citrate, one ampoule intra- 
muscularly daily, may be given without 
altering the character of the stool. 

In conjunction with the low residue diet 
we present an outline of the routine prep- 
aration for colonic resection as employed at 
the Massachusetts Memorial Hospitals. 
Such a régime works well. In most cases the 
bowel is empty and contracted at the time 
of operation and the patient is not signifi- 
cantly depleted by the process. 
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ROUTINE PREPARATION FOR COLONIC 
RESECTION 


A. Beginning four to six days before 
operation the following régime Is instituted 
and continued for 2 to 4 days: (1) 1 to 2 
ounces of magnesium sulfate is diluted 
with 4 to 6 ounces of water and 1 ounce of 
this mixture given hourly by mouth start- 
Ing at 7 A.M. (2) Cleansing soap suds 
enemas are given each evening. (3) The 
patient is urged to take extra fluids and 
extra glucose in form of rock candy. (4) 
The low residue diet for colon and rectal 
surgery is followed. (5) Parenteral fluids 
are administered in certain cases to com- 
pensate for excessive fluid loss from the 
bowel. Vitamin concentrates and iron 
citrate (intramuscularly) are indicated 
frequently. 

B. Two days before operation the second 
phase of the régime is instituted: (1) The 
magnesium sulfate and enemas are omitted. 
(2) Two drams of paregoric are given three 
times a day by mouth to inhibit peristalsis. 
(3) The patient is given a transfusion as 
indicated. (4) A liter of 5 or 10 per cent 
glucose solution is infused intravenously 
each day. 


DIET FOR POSTOPERATIVE STOMACH 
IN CASES OF UPPER SMALL BOWEL 


It has been our practice to either leave a 
Levine tube in the stomach after gastric 
operations or to pass the tube periodically, 
starting six hours postoperatively. This 
prevents distention of the stomach with 
resulting strain on suture lines and gives 
the warning should hemorrhage into the 
stomach occur. It is also useful in determin- 
ing when the stoma becomes patent and to 
what degree, i.e., presence of bile in the 
stomach, disappearance of foul-smelling 
stagnant gastric contents, usually present 
the first day or two after resection, and 
failure to recover all fluids taken by mouth. 
The diet is speeded up or withheld depend- 
ing upon the magnitude of the stomach 
operation and the factor of stomal patency. 
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After gastric resection patients should 
plan to follow the postgastric diet indefi- 
nitely, with relatively small and frequent 
meals (five to six daily). 

Feeding Schedule. First day: The patient 
1s allowed nothing by mouth. He may chew 
gum or suck on hard candy to promote 
salivary secretion, and may rinse out his 
mouth frequently. Second day: One dram 
of water at room temperature is taken half- 
hourly as desired unless the gastric aspira- 
tions show high degree of gastric retention. 
Third or fourth days: Water and clear 
liquids such as tea, plain malted milk, 
broth and ginger ale are given in I ounce 
amounts hourly, if the anastomosis appears 
to be opening. Fourth or fifth days: At this 
time 1 to 3 ounces of clear liquids, milk 
drinks, thin gruels and creamed soups are 
allowed each hour. Sixth to tenth or twelfth 
day: After the first week the diet is in- 
creased gradually, adding cooked cereals, 
soft eggs, custards, milk foods, plain 
crackers, butter, soft puddings, jelly, 
gelatin, baked potatoes and applesauce. 
Five to six small meals daily is the rule. 
After the twelfth day lean meats, pureed 
vegetables, stewed fruits, bread and pota- 
toes may be added if the patient is doing 
well. 

One may assume the existence of multi- 
ple vitamin deficiencies in many patients 
requiring gastric resection. We suggest, 
therefore, the following vitamin prepara- 
tions to be administered along with in- 
travenous infusions during the first few 
postoperative days: vitamin B,, mg., 
nicotinic acid, 200 mg., cevitamic acid, 
200 mg. 

When a stomach case has been on an 
inadequate diet for some time, crude liver 
extract given in § cc. doses intramuscularly 
each day is a valuable adjunct and prob- 
ably exerts a hematopoetic action in 
addition to supplying essential vitamin B. 


GASTROSTOMY FEEDINGS 


Formulas for gastrostomy feedings are 
many and varied. Such a formula should 
have the following virtues: (1) Adequate 
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total caloric values, in particular sufficient 
protein and accessory food substances, (2) 
ease of preparation, (3) economy, (liver 
extracts and vitamin concentrate syrups 
are expensive), (4) minimal tendency to 
become sour or otherwise depreciate under 
ward conditions, and (5) sufficiently thin 
and smooth to run through feeding tube 
readily. 

We believe that the simple formula given 
here satisfies these requirements fairly well. 
The caloric value is about 1.2 calories per 
cc. so that the total calories are sufficient 
for individuals leading the sedentary life of 
most gastrostomy patients. It is best to 


_make up only a twelve or twenty-four hour 


supply at one time and to keep 1 it on Ice. It 
is wise to include the vitamins in at least 
twice the usual daily requirements, since 
most patients requiring gastrostomy have 
become badly depleted in this respect. 

Pylorospasm resulting from the opera- 
tive trauma to the stomach frequently 
causes regurgitation of the feedings. This 
may be obviated largely by passing the 
catheter through the pyloric ring into the 
duodenum at the time of operation and to 
be left in that location for a few days. In 
such case the milk should be peptonized.* 

The gastrostomy feeding finds its most 
frequent indication in cases of esophageal 
obstruction by neoplasm or stricture. 

This formula will be found valuable also 
for nasal tube feeding of patients when 
indicated after mouth and neck operations, 
or for those unable to eat because of radia- 
tion reaction of these regions. 


GASTROSTOMY FEEDINGS 


The ingredients of the formula are:—30 
ounces of boiled milk, 2 raw eggs, 2 ounces 
Karo syrup, and 2 Grams of salt. These are 
beaten up thoroughly. Feedings are ad- 
ministered every two hours during the day. 

Gastrostomy patients usually will toler- 
ate about 4 ounces per feeding at first. 
Later when pylorospasm subsides and the 


* Peptonizing tubes may be obtained from Fairchild 
Bros. and Foster, New York City. 
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stomach is stretched to its normal capacity 
the size of feedings may be increased to 
8 ounces or more. 

Sufficient vitamins in economical form 
are provided in the following mixture: 
orange juice, 4 ounces; codliver oil, 2 
drams; Brewers yeast powder, 3 drams; to 
which is added 2 to 4 drams of 50 per cent 
solution of iron and ammonium citrate. 
This is given as a supplementary feeding 
daily. 

The gastrostomy tube should be irri- 
gated with water after feedings and 
changed occasionally. 


JEJUNAL FEEDING 


Jejunostomy for feeding purposes is 
accepted by many surgeons as a valuable 
and often life saving measure in surgery of 
the upper gastrointestinal tract. For exam- 
ple, certain cases of stomach resection with 
malfunctioning gastroenterostomy stomas 
may be tided over this difficult period with 
proteins, vitamins and other important 
food constituents given through a jejunos- 
tomy tube. Patients with an operable but 
obstructing neoplasm of cardia of stomach 
will gain considerable improvement in their 
general condition by such feedings prior to 
resection of the lesion. 

The chief difficulty with jejunal feeding 
is that the jejunum was never intended to 
receive and digest food elements readily 
acceptable to the stomach. Abbott and 
Karr? in experiments with multiple bal- 
looned intestinal tubes have shown that 
hypertonic glucose solution not only are 
irritating to the jejunum but that the bowel 
makes an effort to restore the isotonicity of 
the solution. 

Some predigestion, at least peptonization 
of milk, is necessary in jejunal feedings if 
one is to avoid diarrhea. In such case the 
pabulum is not only not digested but addi- 
tional body water and electrolytes are lost 
in the diarrhea. As a result of extensive 
studies on experimental animals and human 
patients Ivy and Scott* developed a system 
of jejunal feeding which they state can be 
used successfully in most cases. Wolfer‘ has 
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had equal success with a slightly modified 
version of their formula. 


Ivy-Wolfer Formula 


Peptone powder............ 80 Gm 
120 Gm 
500 Gm 
‘Total 4,000 cc. 
Food Values 


This provides 0.84 calories per cc. 


Directions for Preparation. Sugar and 
peptone powder are dissolved in water and 
heated several minutes. The flour is made 
into a smooth paste with the milk and 
brought to boil. The two mixtures are 
combined and stirred vigorously at sub- 
boiling temperature until thickening oc- 
curs. The formula is strained and then 
stored on ice to prevent further digestion 
or fermentation. 

Supplementary vitamin feedings (daily) 
include: orange juice, 1g cup, I egg, 
Viosterol, 3 drops, Haliver oil, 5 drops, 
Harris yeast, 1 tablet. These vitamin feed- 
ings while probably sufficient to maintain 
animals in good health would seem inade- 
quate for human patients already in a 
depleted vitamin state, particularly in 
regard to the vitamin B content of the 
yeast. The pabulum would be improved 
nutritionally by more animal protein such 
as more eggs and gelatin. We would suggest 
that this formula be made up in half- 
quantity, i.e., total of 2,000 cc. which is 
about the limit the average patient will 
tolerate as jejunostomy feedings during a 
twenty-four-hour period. 

Wolfer recommends a constant pressure 
pump for delivering the pabulum through 
the jeyunostomy. This apparently is an 
improvement over the “gravity drip” 
method which is never constant due to the 
viscosity of the pabulum. 

To avoid diarrhea he advises intermit- 
tent administration of the pabulum at first: 
40 cc. of diluted pabulum during a twenty- 
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minute period each hour. The concentra- 
tion and amounts of the feedings are in- 
creased as tolerated. 

A more simple formula such as that 
recommended by Clute and Bell> has been 
moderately satisfactory in our hands. 

Clute-Bell Jejunostomy Formula 
1 pint skimmed milk (peptonized) 
6 ua thiamin chloride 
1 teaspoonful of vitamin B complex syrup 
300 mg. cevitamic acid 
3 drops Haliver oil with viosterol 

This pabulum has a caloric value of 
approximate 400 calories which is equiva- 
lent to 0.8 calories per cc. 

The formula may have to be diluted with 
an equal quantity of normal saline to 
prevent diarrhea in some cases. Even this 
may be too irritating to the jeyunum and 
isotonic saline and glucose only may have 
to be substituted. Paregoric and at times 
bile salts, or the aspirated gastric juices 
added to the formula help to control the 
diarrhea. 


SIPPY DIET 


Medical management of peptic ulcer lies 
principally in diet. Unquestionably this 
should be largely the responsibility of the 
internist. Surgeons, however, should be 
intimately acquainted with the composi- 
tion of ulcer dietary régimes, the most 
generally satisfactory of which is the Sippy 
diet. The Sippy diet probably has sustained 
more modifications than any other. Best 
results are obtained by fairly close adher- 
ence to Sippy’s original régime.® Patients 
with active peptic ulcers should have bed 
rest, preferably in the hospital, during at 
least the first two weeks of the scheduled 
régime (though Sippy advised six weeks). 
Tobacco and alcohol should be omitted 
entirely. The presence of concomitant dis- 
eases, such as chronic cholecystitis which 
may interfere with the healing of an ulcer, 
should be excluded by appropriate studies. 

The Sippy diet does not contain enough 
ascorbic acid (vitamin c). Recent studies 
appear to indicate that ulcers heal faster 
when this vitamin is added in liberal doses. 
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Sippy’s insistence on adequate neutral- 
ization of the excessive free acidity of the 
gastric juice in patients with ulcers is just as 
valid today as when he first proposed it. 
Some patients, however, develop an alka- 
losis on the relatively large amounts of 
alkaline powders necessary to neutralize 
their acidity. Magnesium hydroxide, mar- 
keted under several proprietary names, 
frequently will accomplish the neutraliza- 
tion without disturbing the body electro- 
lyte balance. 

Recurrences of peptic ulcer are best 
avoided by recognition of the truth of the 
axiom, ‘‘once an ulcer patient, always an 
ulcer patient.” We believe that a Post- 
Sippy régime as listed here should be 
adhered to indefinitely. Such a diet, with 
its frequent bland meals is useful also as a 
convalescent diet following gastric surgery. 


SIPPY DIET (FOR PEPTIC ULCER) 


For the first three weeks the patient 
receives 3 ounces of equal parts of milk 
and 20 per cent cream every hour beginning 
at 7 A.M. for twelve feedings. A dram of 
ant-acid powder or 2 drams of amphojel are 
administered each hour on the half hour: 
7:30 A.M. to 10:30 P.M. 

Besides the milk and cream mixture, 
additional feedings are given according to 
the following schedule: First day no addi- 
tional feeding; second day add one soft egg 
at 10 A.M.; third day add cream of wheat at 
4 P.M., fourth day add one egg at 6 P.M., 
fifth day add cream of wheat at 8 a.M., 
sixth day add one egg at 2 p.m. Four to six 
ounces of orange juice or 100 mg. of 
cevitamic acid are given daily. 

White bread toasted, toasted white 
crackers, jelly, cream cheese, custards (no 
nutmeg), junket, may be added on the 
seventh day. On the seventh day, therefore, 
the patient will be getting six feedings in 
addition to his regular milk and cream. 

If everything goes well during the second 
and third weeks, the patient has three 
small meals a day (not over 9 ounces per 
meal) from the Post-Sippy diet, at 8:00 
A.M., 12:00 and 5:00 p.M. The milk and 
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cream feedings are continued hourly from 
7 A.M. to 7 P.M. except at meal time. 


MEDICATION 


Ant-acid medication is adapted to the 
individual case. The powders most fre- 
quently used are: 

Sippy powder No. 1 or A which contains magnesium 

oxide, grains x; sodium bicarbonate, grains x. 


One dram is given three times a day until the bowels 
are open, and then only as needed for regularity. 


Sippy powder No. 2 or B which contains calcium car- 
bonate, grains x; sodium bicarbonate grains xxx. 
This powder is given for acidity in 14 to 1 dram 

amounts hourly on the half hour. 


One or 2 drams of amphojel hourly may 
be substituted for the powders in some 
patients, although this preparation seems 
less effective in acid neutralization. 


POST-SIPPY DIET 


The patient starts on this régime after 
three weeks of the Sippy diet and continues 
it indefinitely. There are three meals daily 
with milk and cream between meals and at 
night. 

A Sippy powder or amphogel usually is 
taken after meals or as needed at other 
times. 

Food Lists (Same for Post-gastric Diet). 
This list includes bland cereals, such as 
cream of wheat or Ralston’s Super-Farina, 
soft eggs (boiled, poached, baked or 
scrambled in cream in top of double boiler), 
white bread and butter, toast, white 
crackers, spaghetti, macaroni, creamed or 
with cheese, American, cream or cottage 
cheese and cream soups. 

Chicken, tender beef, lamb and fish are 
allowed but no mackerel, clams, scallops or 
salmon and no fried fish. Pureed vegetables 
and baked, mashed, creamed or riced 
potatoes and cooked soft fruits without 
seeds or fiber are included. 

The desserts include whipped cream, 
sponge cake, angel cake, soft puddings and 
frozen desserts without fruits or nuts, 
jellies, junkets, and cornstarch puddings. 
Strained orange juice (4 ounces) is taken 
once daily during or after a meal. 
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The beverages allowed are tea, cocoa and 
coffee, the latter sparingly. 

The daily diet should include at least one 
serving of meat (or fish or poultry), one 
egg, one or two servings of pureed vege- 
tables and one serving of fruit besides 
orange juice. 

A number of foods should not be in- 
cluded in the Post-Sippy diet, .e., salads, 
fried foods or pastries, hot breads or 
muffins, bran, buttermilk, raw fruits, 
candies, nuts, ginger ale or other tonics, 
green corn, tomatoes, turnip and cabbage. 

Patients with peptic ulcer should be 
urged to avoid smoking and alcohol. 


ANDRESON DIET 


For patients with ulcer who do not toler- 
ate the relatively heavy milk-cream mix- 
tures of the Sippy diet well, Andréson’ 
recommends a special régime. In this, 
alternate feedings of gelatin-milk and meat 
broth mixtures are used. The former mix- 
ture we have used with good results in 
cases with bleeding ulcer following the 
recommendation of Andréson. The gelatin 
appears to be particularly efficacious in 
neutralizing the excess acid, while the 
glucose, milk and cream provide, in addi- 
tion, needed calories to these patients. 
Vitamins, particularly vitamin Kk, are 
administered liberally by the parenteral 
route. 


ANDRESON’S ULCER DIET 
Gelatin-milk Mixture 


Gelatin (powdered)........ 30 Gm. 
100 cc. 


1,000 cc. 1,000 calories 
The food values are 99 Gm. carbohydrate, 57 Gm. 
protein, 45 Gm. fat. 


It is wise to add 100 mg. of cevitamic 
acid or 4 to 6 ounces of orange juice twice 
daily. This diet is very satisfactory follow- 
ing hemorrhage from peptic ulcer. Two to 
four-ounce feedings are started imme- 
diately and given one to two hours. 

We have adopted a constructive régime 
in the handling of patients with serious 
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bleeding ulcers on the ward service at 
Massachusetts Memorial Hospitals. A mas- 
sive transfusion, the blood being given by 
the constant drip method, is started as soon 
as possible. As much as 2 liters or more of 
blood may be given in twenty-four hours. 
The Andréson gelatin-milk mixture is 
started at the same time and the diet 
rapidly broadened following the Meulen- 
gracht principle. Of six patients so treated 
recently five had no further serious bleed- 
ing. The red blood cell count rose in 
twenty-four to forty-eight hours to satis- 
factory limits; the course was uneventful 
from then on. The sixth patient had some 
recurrent bleeding though slight, and died 
of pneumonia two weeks later. Should there 
be evidence of continued serious bleeding 
despite this régime, operation may be per- 
formed at the end of twenty-four hours or 
less, when the patient is in better condition 
because of the massive transfusion and 
other supportive measures. 


MEULENGRACHT DIET 


The Meulengracht diet has received 
much notice recently, mostly favorable, in 
the management of bleeding peptic ulcer. 
The morbidity and mortality of this condi- 
tion are certainly lower when this diet is 
used than with the old starvation régime. 
We believe that the efficacy of the Meulen- 
gracht diet is due to three principal factors: 
(1) the supplying of necessary food ele- 
ments, particularly proteins and vitamins 
to depleted patients, (2) improvement in 
tone of stomach masculature due to restor- 
ation of normal function and (3) neutraliza- 
tion of excess acid by natural foods. There 
is no magic other than that. The Meulen- 
gracht diet is not presented in detail here. 
In composition it is quite similar to the 
Post-Sippy diet, except for the routine milk 
and cream feedings. The foods are given in 
liberal quantities and at carefully scheduled 
intervals. We believe that this diet is 
valuable in patient’s with serious but not 
critically bleeding ulcers. When the patient 
is critically ill, nearly comatose from severe 
hemorrhage, we favor the lighter Andréson 


gelatin-milk mixture as an adjunct to mas- 
sive transfusion, followed by operation in 
selected cases. 


LOW FAT DIET 


The low fat diet is useful in cases of gall- 
bladder disease. Although patients with 
gallstones have less indigestion and fewer 
attacks of colic when adhering closely to 
such a diet, it is no guarantee against future 
attacks. There is little likelihood also of the 
diet’s being instrumental in dissolution of 
gallstones. From the surgeon’s point of 
view such a diet is well suited to a patient 
who is recovering from an acute chole- 
cystitis (should delayed operation be de- 
cided upon). After cholecystectomy, also, 
some patients do better if the fat content of 
their diet is restricted. Jaundiced patients 
or others in whom the supply of bile is 
deficient in either quality or quantity 
should be given a low fat diet. 

Ravdin’ states that depletion of protein 
storage in the liver is an even more signifi- 
cant factor in liver insufficiency than is 
glycogen depletion. He has suggested 
casein as an adequate, readily available 
protein and advises its use in the form of 
chocolate flavored drinks to supplement the 
proteins of regular meals. 

Skimmed milk as a natural source of 
casein is a more palatable protein food and 
simpler to prepare than the powdered 
casein. Cottage cheese also is practically 
pure milk protein except for an average of 
10 per cent fat content. 


DIET LIST 


The foods to use include all cereals, 
except bran or bran flakes, white or dark 
bread, crackers, potatoes, rice, macaroni 
and spaghetti. Fruits, both cooked and raw, 
fruit juices and most vegetables should be 
taken liberally. Cream soups if desired 
(made with skimmed milk and without 
butter) may also be taken. 

Protein is provided in the form of lean 
meat, fish or chicken served once daily. 


These should be roasted, broiled or boiled. 
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Meat sauce or gravy made from bouillon 
cubes contains almost no fat. 

Three or more glasses of skimmed milk 
should be taken daily and may be made 
into cocoa. 

Desserts include jelly, marmalade, jam, 
honey, maple syrup, sugar candy drops, 
mints, puddings and gelatins made without 
butter, cream, egg yolk or chocolate. 

A number of fatty foods should be 
avoided, 1.e., cream, oil, cheese, except 
cottage cheese, butter, eggs, meats high in 
fat, such as pork, lamb chop, bacon, ham, 
goose, oily fish, liver, kidney and meat 
broths. 

Salad dressing, except when made with 
mineral oil and with very little seasoning, 
nuts, bran muffins and bran bread should 
be avoided. 

Sample menu: Carbohydrates 320 Gm. 
proteins 90 Gm., fat 25 Gm., calories 1,865. 


Breakfast: 


Large glass of grapefruit juice 

Cereal with sugar and milk 

Two slices toast—jelly 

Glass of skimmed milk 

One cup weak coffee or tea, if desired 


Dinner: 


Lean hamburg, broiled 
Baked potato 

Peas 

One slice bread—jelly 

Fruited jello 

Glass of skimmed milk 


Lunch or supper: 


Asparagus on toast 
Cottage cheese 

One slice bread—honey 
Applesauce 

Glass of skimmed milk 


To increase the carbohydrate and protein 
of this diet, still keeping the fat low (as 
indicated in cirrhosis, cholecystitis, pan- 
creatitis and associated conditions) two 
servings of cereals, bread, potatoes, sugars, 
fruits, meat, fish or poultry should be given 
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daily. Skimmed milk should be increased to 
four to six glasses daily. Cottage cheese 
should be added to the diet. This may be 


combined with fruits in salads. 


REDUCING DIET 


Not infrequently the surgeon will advise 
an obese patient to lose twenty, thirty or 
fifty pounds before he will undertake the 
repair of a large hernia. This is a difficult 
feat for such patients. They enjoy eating 
particularly rich foods. 

A reducing diet such as presented here 
will be palatable and stomach filling, if not 
completely satisfying to them. Unless the 
patient is unusually sedentary he should 
lose about one to three pounds a week on 
such a régime. Three pounds a week is the 
reasonable limit of weight loss if strength is 
to be maintained. The caloric content of 
this diet may have to be reduced to 1,000 
or even 800 calories daily at times to attain 
desired weight loss. 


REDUCING DIET (1,200 CALORIES) 
Breakfast: 


1 Serving fresh fruit (not pears, grapes or 
banana) 

1 Egg (not fried) 

1 Slice of bread or toast 

1 Level teaspoon butter 

Coffee or tea with milk (no sugar) 


Dinner: 
1 Serving of lean meat, fish, or chicken 


(not fried) 

2 Servings 5 per cent vegetables or 1 
serving 10 per cent vegetables 

1 Medium-sized potato or 1 slice of 
bread 

1 Level teaspoon butter 

Fruit as for breakfast 

Tea or coffee as at breakfast 


Supper: 


1 Serving lean meat, fish, chicken, or 
2 eggs 

1 Glass milk or buttermilk 

2 Soda crackers 
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2 servings 5 per cent vegetables or 1 
serving 10 per cent vegetables 

Fruit as for breakfast 

Leafy vegetables are especially good 

Clear broth with fat removed, and let- 
tuce may be eaten as desired 

No sugar; no extras 


Five per cent carbohydrate vegetables 
include: cucumbers, spinach, asparagus, 
lettuce, sauerkraut, beet greens, dande- 
lions, Swisschard, celery, mushrooms, toma- 
toes, Brussels sprouts, cauliflower, eggplant, 
cabbage, radishes, string beans and broccoli. 

Ten per cent carbohydrate vegetables 
include, turnip, squash, beets, carrots, 
onions and peas. 


SUMMARY 


The subject of dietary régimes in surgery 
is one often passed over too lightly by sur- 
geons. A compilation of the diets more 
commonly used on the general surgical 
service of the Massachusetts Memorial 
Hospitals, Boston, is presented. In discuss- 


Lawrence, Connick—Diets in Surgery American Journal of Surgery IQI 


ing these diets an effort has been made to 
emphasize practical aspects. It is suggested 
that mimeographed copies of surgical diets 
for distribution to patients may prove 
useful. 
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FUNDAMENTALS IN GASTROINTESTINAL SURGICAL 


TECHNIC* 


OBSERVATIONS IN THE EXPERIMENTAL SURGICAL LABORATORY 


Harry C. SALTZsTEIN, M.D., AND Harotp M. Popotsky, 
DETROIT, MICHIGAN 


URING the course of several hundred 
gastric and intestinal anastomoses 
in animals, several facts and prin- 

ciples of safe operative procedures were 
repeatedly brought home to us. None are 
new. However, their emphasis may bear 
repetition. 

Intestinal suturing in the dog is some- 
what different than in man. The bowel 
musculature is heavier, the wall is stiffer 
and the lumen is smaller. Hence it is not as 
pliable and if inverted too much, there will 
be a diaphragm obstructing the lumen. 
The serosa tears more easily. The dog does 
not stand peritoneal contamination as well 
as man does. It is well known that gastro- 
intestinal anastomosis has a higher mortal- 
ity in dogs than in humans because of these 
facts.1 Nevertheless, many of the lessons 
learned in the animal surgical laboratory 
are directly applicable to the major hospi- 
tal operating room. 

The operations we were interested in 
were chiefly Mann Williamson “surgical 
duodenal drainage,” in which a gastro- 
jejunal anastomosis was done, and another 
anastomosis made between the jejunum 
and ileum. Gastric pouches, total gastrec- 
tomy, and other intestinal procedures were 
also done. Nembutal intraperitoneal anes- 
thesia was used. Silk was used throughout. 
The anastomosis was usually done without 
clamps, using the open method with one 
inner, one outer layer of sutures. 


INTESTINAL SUTURING 


It took us a long time to learn that the 
most important principle in a successful 
anastomosis was the adequacy of the blood 
supply. In lateral anastomoses, the arterial 


supply is sufficient but with end-to-end 
anastomoses, the bowel is very liable to 
necrosis of the distal end, especially on the 
antimesenteric border. Time and again 
there was softening here, with leakage 
through the softened area, and when we 
analyzed the cause we finally thought it 
was because the bowel was too tightly 
infolded, or the mesenteric border had been 
isolated too far from its blood supply. The 
lower end of the esophagus has a poor blood 
supply. In leakage after esophagojejunal 
anastomosis, the jejunum, in many cases, 
will be surprisingly fresh looking, but a 
wide area of the esophagus is necrotic, 
almost semiliquid. This can only come from 
interference with the blood supply rather 
than poor apposition of the walls of the 
gut. 

One need only approximate the serosal 
layers of the gut very loosely. Autopsies 
done on dogs twelve or twenty-four hours 
after intestinal suturing show a firm fibrin 
layer sealing over the suture line, so that 
the threads are scarcely visible; and this 
exudate is already firm in twenty-four 
hours.* (Fig. 1.) It is not necessary to do 
any more than hold the two surfaces 
together until this fibrin formation takes 
place. 

The next most frequent cause of leakage, 
we thought, was tying knots too tightly. 
Local tissue necrosis develops, there is a 


* “After one-half hour a deposit of fibrin occurs due to 
clotting of blood plasma . . . Even the most delicate 
suturing would not prevent leakage and subsequent 
peritonitis were it not for this astounding ability of the 
serous Coats to seal itself so rapidly and completely.”® 
“Within a few hours after the abdomen is closed, a 
layer of fibrin forms at the site of anastomosis, consti- 
tuting an effective barrier against leakage.’”4 


* From the Laboratory for Experimental Surgery, Harper Hospital. Aided by a grant from the Mendelson Fund. 
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break in the serosa, with a locus minoris 
resistancia down to the submucosa and 
then the mucosa. (Fig. 2.) A lightly placed 


(which everyone passes through serosa and 
muscularis only) is passed directly through 
all the layers of the bowel into the lumen, 


Fic. I. 


Fic. 2. 


Fic. 1. Fibrin layer completely covering and obscuring intestinal 


sutures twenty-four hours after operation. 
Fic. 2. Outer layer sutures tied too tightly, and cutting through.. 


tacking suture, passed through the serosa 
and a portion of the muscularis, if tied 
tightly will cut through and leave just the 
area one wished to protect, minus its 
natural serosal safety layer.* Time and 
again we have seen fatal peritonitis from 
such a light stitch. Often this was a stitch 
placed at a corner of the anastomosis, for 
“extra assurance.” The peritonitis followed 
one small puncture hole at this site, the rest 
of the anastomosis being entirely healed. 
On the other hand, if the outer layer suture 


* “Tt has been said that more deaths will occur from 
the leakage of the suture that does not catch the sub- 
mucosa than from any sepsis that might follow pene- 
trating the mucosa.””? 


but it is kept loose so that the gut wall is 
not constricted, it is entirely safe, at least 
in the dog. No leakages followed this 
method, especially if a small needle was 
used. We finally tied the knots so that we 
could always see a bit of thread between the 
two surfaces. If the bowel wall blanched, 
indicating the slightest ischemia, the suture 
was cut and passed again. 

A visit to almost any operating room will 
show intestinal sutures tied too tightly. The 
parts swell perhaps one-third within a few 
hours. All one can do is hold them together, 
as above noted, and provided there is no 
tension on the parts sutured, this is neces- 
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sary only for several hours. The inner layer 
must be snug enough to control hemostasis, 
especially posteriorly; but the outer serosal 
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jejunal) or lower (jejuno-ileal) anastomosis. 
The leaks were all on the anterior surface, 
and in at least 60 per cent of the cases at 


Fic. 3. Round worm wriggling through anastomosis; (A) Iumen 
(mucosa); (B) serosa. 


layer must never be tight. This is more 
important than the type of suture (Con- 
nell, Halstead, Cushing, etc.) whether 
interrupted or running stitch, or whether 
two or three layers are used. 

Of course, the bowel must be well 
approximated. On three occasions, we have 
autopsied dogs and found a round worm 
(dogs frequently are infected with round 
worms two or three inches long in the upper 
jejunum) half way through the anastomo- 
sis, having wriggled through the suture line. 
(Fig. 3.) 

We have never had a leakage on the 
posterior layer, either the upper (gastro- 


the angles. This is the potential weak spot. 
Leaks at these angles are not eliminated by 
adding other sutures which infold more of 
the bowel. The secret is obtaining a smooth, 
well approximated suture line in the first 
place. This means the mucosa turned in 
neatly with the inner layer, and the outer 
layer sewed together like an expert dress- 
maker would do it; the two sides sized up so 
that no ruffles or teats are left. A longitudi- 
nal incision into the lumen of the bowel will 
gape more than a circular one. The reason 
is that the circular muscles are stronger; 
when these are cut, the bowel is flabby and 
loses its tension. When anastomosing end- 
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to-side, this must be gauged. If one side is 
longer than the other, the lengths must be 
adjusted neatly before one comes to the 
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toma underneath the serosa. Once a fatal 
perforation of the bowel wall ensued from 
an Allis clamp applied fully 114 inches 


Fic. 4. Tears in undersurface of liver from the “digging in” 
of a retractor. 


angle and the end of the stitch. This accom- 
plished, additional basting stitches at the 
sides, or ends are superfluous and they are 
even dangerous. We do not believe that 
tacking omentum over a poor anastomosis 
helped a great deal. At least this is so in our 
experience, for, as above stated, leakage 
has occurred through such lightly passed 
additional sutures, when the entire anas- 
tomosis was otherwise good. The same 
holds true for a difficult anastomosis such 
as the end of the esophagus to the jejunum. 
Two well placed, “tailor made” suture 
layers, accurately holding the two cut 
surfaces together, with no hump up at 
either end, and a good margin of serosa 
infolded without tension, will hold. 
(We have often considered that only one 
layer of sutures with a wide peritoneal 
apposition was sufficient but have routinely 
applied two layers.) No amount of care in 
patching up weak areas or pouting angles 
or ‘‘teats’’ in the suture line will be half so 
secure. 

If, during the operation, a divided end of 
bowel was to be held aside for a few min- 
utes, we were in the habit of putting a 
moist sponge over it and securing it with an 
Allis clamp. This often left a ‘“‘sandboil,”’ a 
swollen, dull reddish blister where the 
clamp had been, which denoted a hema- 


away from the anastomosis. We never 
boiled this instrument up again. Stephen- 
son and Reid® caution against ring clamps 
used on the bowel; they cause minute 
hemorrhages in the mucosa “‘even though 
the serosa appears to be undamaged.” 

In dogs, we have never seen a leak of the 
duodenal stump. The anatomy of the dog is 
different at this point. The duodenum is 
held on a loose mesentery and is not tightly 
bound down to the posterior peritoneum. 
The muscular layer separates away from 
the mucosa so that the mucosa can be 
inverted. The serosa and muscularis can 
then be closed over with a few sutures in a 
firm union. The dog’s intestine is thicker 
and more rigid, and the mesentery is looser 
and thinner than in man. Several times we 
have seen peritonitis develop several days 
after operation which we thought due to 
the following sequence of events: twisting 
about the root of the mesentery or about a 
fibrous adhesive band; circulatory occlu- 
sion, gangrene of the bowel segment, 
necrosis, then perforation. One must be 
much more careful in replacing the anas- 
tomosed bowel in the dog’s abdomen, and 
in avoiding any undue twisting of the loops. 
Rough handling and tension which may 
produce later adhesions are also at a 
premium. 


. 
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It is well known that the peritoneum will 
stand for a certain amount of soiling, but 
will not stand for gross contamination or 
continued leakage. Bergh Bowers and 
Wangensteen® showed that if peritonitis 
was produced by a simple stab into the 
stomach, it was two or three times as lethal 
if the stomach was full, as when the dog 
had been fasting. Our experience bore this 
out; the chance of peritonitis was much 
increased if, for some reason, the dog had 
not been fasting. Whenever there was 
liquid contents in the small bowel, and the 
technic was not careful enough to prevent 
leakage into the peritoneal cavity, we 
expected fatal peritonitis. With fluid con- 
tents, if we were very careful to avoid 
spillage and contamination, we did not get 
peritonitis. 

With these precautions we have not used 
sulfanilamide routinely in the peritoneum. 
Recently Varco! of Wangensteen’s clinic 
reported that sulfanilamide crystals sprin- 
kled about the anastomosis obviated the 
danger of leakage. He performed thirty- 
seven complicated gastrointestinal anas- 
tomoses without a death. “In animals 
dying during the first twenty-four hours of 
generalized peritonitis there is little fibrin 
sealing the anastomotic sites, and the stitch 
holes themselves leak contamination.” 
Sulfanilamide by keeping down this infec- 
tion, allowed the fibrin layer to form 
quickly. 


ASSISTANCE 


It is a fundamental that the first assist- 
ant is responsible for the exposure. In doing 
an intestinal anastomosis, the parts are 
usually well exposed on the surface of the 
wound, and one might think exposure per se 
was no problem. But consider how the 
following may facilitate the actual operat- 
ing: There are fresh drapes to be adjusted. 
Each motion is in a contaminated field; 
sponging should be with the tip of a small 
moist sponge, done frequently enough to 
keep the Iumen clean, but with not one 
unnecessary wipe. In passing sutures, if the 
assistant holds the bowel to the right of the 
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surgeon’s right hand, there will be a little 
tautness, so that in passing the needle, 
there is a fixed point to pull against, which 
makes suturing easier. When passing the 
needle in certain directions (using a straight 
intestinal needle), the operator easily picks 
it up when the point emerges through the 
bowel wall; but in others, the assistant 
helps by being ready to grasp the needle 
as it emerges with the same motion as when 
it went in. After completing the posterior 
layer, and changing to the in-out-and-over 
stitch of the anterior layer, assistance is 
best given by changing the hold on the 
bowel, and elevating it by the guide sutures 
at both ends. As the assistant follows the 
suture, he may shift the thread from one 
hand to the other, depending upon which 
angle is more out of the way for the opera- 
tor. At certain steps in the operation if the 
assistant’s hands are in better position, he 
may do the operating while the surgeon 
assists. Examples in human surgery are: In 
a gastric resection coming down from 
the lesser curvature to the greater with the 
final outer serosal Lembert layer, the 
surgeon’s right hand is in an awkward posi- 
tion to pass this stitch high up under the 
left costal margin. In a hysterectomy, the 
clamps (and also the sutures) on the left 
side of the uterus are much easier to place 
from that side. 

An assistant, in his earlier training, will 
be more concerned with tying sutures, 
reaching for the scissors to cut after the 
knot is tied, glancing at the instrument 
table and following the surgeon’s move- 
ments, without any purpose in view. He 
may be intensely interested in all the 
maneuvers, but it is the wrapt absorption 
of the bystander watching the firemen at a 
third alarm fire. His hands placed in one 
certain position, there they stay, without 
sensing that the operation has proceeded 
and a new position is now necessary, or 
that something else can be done which is 
now more desirable. 

The above directions and statements 
sound simple but practical efficiency takes 
years of experience. Dr. Max Ballin always 
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said that it took three years to train the 
intern’s hand in the operating room. It is 
more than hand training. It presupposes a 
thorough knowledge of what the next move 
Is to be, as in reading music the eye must be 
three or four bars ahead of what the hands 
are playing. An assistant is much better 
after he has had the opportunity of doing 
the operation himself a few times. In our 
experience, we have seen only one chap 
acquire this ability to anticipate and 
facilitate the surgeon’s movements without 
long training. Some, we believe, never 
learn it. 

The “heavy handed” retractor is occa- 
sionally mentioned in various surgical 
articles. Pulling on the abdominal wall 
stretches the abdominal fascia, causes 
hemorrhage in the muscles, and is one 
cause of postoperative pain and distention. 
The liver especially does not like the pro- 
tracted digging in of a firm metal plate. 
Some surgeons use a Deaver retractor with 
a soft spring blade so that undue pressure 
on the undersurface of the liver does not 
occur. The dog’s liver is softer than that of 
the human. Figure 4 shows the tears made 
in it by an ordinary Richardson retractor. 
At autopsy next day there was 200 cc. of 
blood in the peritoneal cavity. This may 
not be directly applicable to retraction in 
the operating room, but the lesson is 
there. 
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SUMMARY 


1. Although the dog’s intestine is thicker 
and less resilient than that of man, much 
that can be learned about intestinal sutur- 
ing in the experimental surgical laboratory 
is directly applicable to the major operating 
room. 

2. The chief causes of unsuccessful sutur- 
ing are: (a) Inadequate blood supply; (b) 
tying sutures too tightly and causing local 
tissue strangulation; (c) not approximating 
the anastomosis carefully, and (d) gross 
soiling of the peritoneal cavity with intes- 
tinal contents, especially if there was no 
preliminary fasting. 

3. The function of the assistant is dis- 
cussed, chiefly as regards exposure, the 
faculty of anticipating the next step in the 
operation and retraction. 
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MONG the many recent advances in 
anesthesiology none has more sig- 
nificance than the increasing real- 

ization that anesthetic drugs and methods 
must be adjusted to the patient rather than 
the operation. The title of this discussion is 
therefore misleading since it suggests the 
opposite of this tenet. It will be the pur- 
pose, however, to emphasize the individual- 
ization of the anesthetic procedure for each 
patient, while describing the technics that 
have been employed to treat seventy-five 
consecutive patients subjected to subtotal 
gastrectomy. The anesthetic régime is not 
described with the idea of suggesting that it 
is the more desirable for all patients having 
subtotal gastrectomy nor is it claimed that 
it is better than other methods. There is the 
full realization that an all too common error 
is an attempt of surgeons and anesthetists 
to ‘‘standardize”’ an anesthetic procedure 
for a given operation. Any argument in 
favor of a “‘best’’ method cannot be con- 
vincing unless the many variable factors 
attending surgery and anesthesia are evalu- 
ated. If all anesthesia and surgery were 
done with the same degree of skill and 
judgment, if the number of cases with 
different methods were large enough to 
have statistical value, some logical com- 
parison might be effected. Here, it will 
suffice to defend the method presented by 
pointing out that the surgeon was entirely 
satisfied and unhampered during his ma- 
nipulations, and to add morbidity and 
mortality data to emphasize the results for 
the patients. It should be stated that the 
large majority of these anesthesias were not 


administered by specialists but by a succes- 
sion of residents in a training school for 
anesthesia. The surgery was done by one of 
us (5. 

In the consideration of the anesthetic 
régime for any surgical procedure two 
major factors of the problem must be 
appreciated and surmounted successfully: 
First, the surgeon must be given adequate 
facility to perform the operation planned. 
This is apparent of course, since otherwise 
there is no reason for propounding the 
anesthesia. The second consideration—and 
it must be considered as imperative as the 
first—lies in the fact that the anesthetic 
procedure must be carried out with a 
minimum of discomfort and the maximum 
degree of safety to the patient. These two 
general factors form the basis of any deci- 
sion concerning the selection and manage- 
ment of an anesthesia designed to permit 
surgery on the stomach. 

The first step in the management of the 
patients cited in this series of cases has been 
a consideration of the drugs used for 
preanesthetic medication. Individualized 
doses of morphine combined with sco- 
polamine have proved satisfactory. The 
amount of morphine has varied with 
several factors: the age, sex, weight, 
metabolic activity of the patient, and the 
anesthetic agent used. Patients in the 
upper age groups, as well as those with low 
metabolic rates usually recetved smaller 
than average doses of morphine. A choice 
of cyclopropane often has permitted the 
use of smaller doses of morphine than if 
ether were the agent used, due to the 


* From the Fourth Surgical Division and the Division of Anesthesia, Bellevue Hospital, New York City. 
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degree of respiratory depression seen when 
the former drug is employed. Occasional 
patients received morphine 0.015 Gm., the 
majority received 0.01 Gm., while a num- 
ber of patients in older age groups or those 
in which cyclopropane was the agent of 
choice, received 0.008 Gm. The dosage of 
scopolamine ordinarily was kept at a ratio 
of 25:1 with the morphine, though occa- 
sionally it was raised beyond this ratio. The 
advantages of morphine including its 
sedative effect, and particularly its depres- 
sion of metabolism, have been thoroughly 
studied.? The use of scopolamine to coun- 
teract the decreased pulmonary ventilation 
from the effect of morphine as well as for 
its tranquillizing cerebral sedation has also 
been scientifically evaluated.* It has been 
found that scopolamine in a ratio with 
morphine of 25:1, ordinarily counters the 
respiratory depression of morphine almost 
exactly, and leaves the patient with a 
desirable “‘don’t care feeling.”’ Waters has 
found that the optimum time of adminis- 
tration of these drugs is an hour to an hour 
and one-half before the mnduction when 
given subcutaneously since this permits 
maximum effects to be reached by that 
time. While these premedicant drugs are 
ordinarily given subcutaneously, if for any 
reason it is desirable that their administra- 
tion be delayed, they may be given 
intravenously immediately before the anes- 
thesia is started. This route of administra- 
tion may be used safely and frequently 
more conveniently than the subcutaneous 
method. 

Inhalation methods have been employed 
exclusively with satisfactory results so far 
as the surgical requirements were con- 
cerned. The surgeon was permitted to per- 
form the required operative procedures 
readily. With either cyclopropane or ether 
any degree of muscular relaxation may be 
obtained quickly. With the procedure 
employed the psychic and sensory discom- 
fort of the patients has been disposed of 
satisfactorily. 

The to-and-fro carbon dioxide absorption 
technic has been the method of choice. An 


endotracheal airway was used for most 
patients. It is held desirable that an endo- 
tracheal tube with an inflatable cuff be 
used in this as in all surgery of the stomach. 
By this means such gastric contents as are 
occasionally expressed into the pharynx 
may be removed easily with suction, while 
at the same time they are prevented from 
entering the trachea. The use of an endo- 
tracheal airway eliminates the fear of 
respiratory obstruction and permits the 
use of technics for controlled respiration 
whenever desired. Among the several 
advantages of controlled respiration, are 
conservation of patients’ energy, the effort- 
less respiratory movements of the abdomen 
offered for the convenience of the surgeon, 
and the fact that in deep anesthesia, the 
pulmonary content of oxygen is raised. The 
completely free airway supplied by an 
endotracheal tube is also of the greatest 
importance in the efficient maintenance of 
the oxygen-carbon dioxide balance through- 
out the entire procedure. In addition, the 
means for artificial respiration are thereby 
readily available in case of need, particu- 
larly upon the appearance of shock. __ 

Perhaps the most important single factor 
in the use of the carbon dioxide absorption 
method is the dosimetric control and 
flexibility which it offers to the anesthetist. 
A measured amount of oxygen to meet the 
individual metabolic requirements, while 
the carbon dioxide is removed, helps to 
maintain’ normal physiological require- 
ments. The anesthetic agent used may be 
added or removed as the requirements of 
the surgery or the condition of the patient 
indicate. In addition, the warm and humid 
atmosphere which the patient breathes is of 
undoubted importance in the prevention of 
postoperative respiratory complications. 

A discussion of anesthetic agents used 
includes the alternatives of cyclopropane 
and ether. These two agents have been 
used in accordance with their indications 
and contraindications. Otherwise when a 
free choice was presented, the personal 
preference of the anesthetist and surgeon in 
most instances was the deciding factor. In 
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most cases, there was little to recommend 
one agent over the other. In this clinic it 
has become an increasingly prevalent prac- 
tice to switch from one agent to the other 
with no hesitation. If a persistent ar- 
rhythmia has been present, which may be 
due to an increase of irritability of the 
cardiac musculature from cyclopropane, 
the change to ether was prompt. Lower 
bronchial constriction, brought about by 
the parasympathomimetic action of cyclo- 
propane on the bronchoconstrictor fibers of 
the vagus has occurred but rarely. In these 
cases a change to ether has resulted in 
immediate relief of the symptoms of lower 
bronchial obstruction.° 

More frequently, when ether was the 
agent initially used, a change to cyclopro- 
pane has been made. This has been the case 
most often during the more difficult steps 
of the surgery, when maximum relaxation 
and quietness of the abdomen and contents 
has been required, and of course, when the 
peritoneum was being closed. The para- 
sympathomimetic action of cyclopropane 
has been taken advantage of to bring about 
constriction of the gut in those instances in 
which its distention proved to be an annoy- 
ance to the surgeon.® The effortless type of 
respiration seen in deep cyclopropane anes- 
thesia, and at times, the complete quiet 
offered by the controlled respiration tech- 
nics, have made such a change to cyclopro- 
pane highly desirable in many cases in 
which ether was the original elective agent. 

At the time of completion of the opera- 
tion, the patients have had much of the 
anesthetic agent ‘“‘washed out.” It is essen- 
tial that this be carefully done in order that 
a complete return of reflexes may be had 
soon after operation. Before removal of the 
endotracheal tube at the end of the opera- 
tive and anesthetic procedure, a careful 
tracheal toilet is performed. Any mucus 
lying in the pharynx is removed with suc- 
tion before release of the inflatable cuff on 
the airway. A small catheter attached to 
the suction tube is inserted in the endo- 
tracheal tube, and any mucus in the 
trachea and primary bronchi thus removed. 
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The cuff is then released and the endo- 
tracheal tube removed. 

There are other factors adjunctive to the 
details of the anesthetic management of 
these cases, which are of equal importance.’ 
These include the most meticulous prepara- 
tion of the patient preoperatively, with due 
regard to his fluid balance, and the ad- 
ministration if in any degree indicated, of a 
blood transfusion. Practically all patients 
have been brought to the operating room 
receiving an intravenous infusion of glucose 
in saline. During operation, following the 
earliest appearance of any degree of circula- 
tory depression, a blood transfusion has 
been substituted for the infusion. Post- 
operatively, the usual care has been taken 
with all patients, which includes careful 
administration of fluids as indicated, move- 
ment of the patient and proper administra- 
tion of oxygen. The use of hypnotics and 
sedatives has been rigidly minimized. 

It is a matter of the greatest importance 
that insofar as possible the individual 
physiological requirements of this group of 
patients were met. While the anesthetic 
was prolonged to permit surgery for ex- 
tended periods of time in which marked 
relaxation was not required, the patient 
was maintained in relatively light planes 
of anesthesia. Since deep anesthesia in 
itself may be a factor in the production of 
shock, this method of management is 
indubitably of value. At all times through- 
out the entire proceeding, the patient was 
well oxygenated, since in a closed system as 
described, the oxygen content of the in- 
spired atmosphere was considerably more 
than the 20 per cent in air. The necessity of 
such a maintained oxygen level cannot be 
overemphasized. In such prolonged and 
sometimes shocking operations as these, 
any degree of anoxia coupled with or 
resultant from lowered arterial tension 
should be avoided. 

These prophylactic and therapeutic 
measures taken to meet and combat the 
appearance of shock are of obvious signifi- 
cance. Perhaps the other major possibility 
of anesthetic complications lies in the 
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respiratory tract. There are many factors 
in the maintenance of a low level of inci- 
dence of such complications, particularly 
the use of endotracheal technics with an 
inflatable cuff to prevent aspiration of 
gastric contents, thorough “‘washing out”’ 
of the anesthetic agent at the end of the 
operation, and careful tracheal toilet before 
removal of the endotracheal tube. 

There were seventy-five patients in this 
series on whom subtotal gastric resection 
was done for ulcer. Sixty-eight were males, 
and seven females, averaging 42.6 years of 
age. The primary anesthetic agent used was 
ether in sixty-two cases, and cyclopropane 
in thirteen. Endotracheal technic was used 
In sixty-six, while seven patients were 
anesthetized with simple absorption tech- 
nic without intubation. For two patients 
with uncontrollable massive hemorrhage, 
abdominal field block and cyclopropane 
were used. 

There were no serious operative com- 
plications nor was the indicated operation 
incomplete for any patient in this group. 
There were four deaths in this series of 
operations, only one of which may possibly 
have had anesthesia as a contributing 
factor. This was a death from pneu- 
monia which developed postoperatively. 
The three other deaths were from peri- 
tonitis. The postoperative complications 
for the seventy-five patients which may be 
referable to the anesthesia are detailed as 
follows: Two patients had bronchitis, four 
atelectasis and eight a diagnosis of pneu- 
monitis. None of the complications were 
serious or failed to respond promptly to 
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treatment except for one patient who died 
from pneumonia. There were no major 
postoperative complications of the circula- 
tory system. The average postoperative 
hospitalization was nineteen days per 
patient. 


CONCLUSIONS 


In this group of patients submitted to 
subtotal gastrectomy, the anesthetic man- 
agement described offered definite advan- 
tages and produced good results. It is 
believed that with it a great degree of 
flexibility by way of individualizing each 
single case to meet the physiological 
requirements as presented was possible, 
and that there were certain definite advan- 
tages to the surgeon. 
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GASTRIC RESECTION WITH THE DE PETZ MECHANISM* 


M. L. WEINSTEIN, M.D. AND 


On Attending, Staff Chicago Memorial Hospital 
CHICAGO, 


all medicine is that phase of surgery 

which deals with the technic of per- 
forming gastric and intestinal resections 
and anastamoses. The task has been a 
difficult one because of the nature of this 
long, potentially septic, thin-walled organ 
whose functions vary at different points. 
Many new methods and instruments have 
evolved through the years, some of which 
have become indispensable procedures and 
others have fallen by the wayside because 
of their awkwardness. These procedures 
may be placed into three groups: first, the 
hand method; second, the clamp method; 
and third, the sewing mechanism. The 
sewing mechanism is the simplest and in 
our opinion the most aseptic, hemostatic 
and rapid method yet developed. 

The voluminous, ever changing litera- 
ture on gastrointestinal surgery is itself 
evidence of the hit and miss progressive 
nature the solution of the problem has 
assumed. H. H. Kerr points out that the 
first mention of the technic of intestinal 
surgery is in Lanfranks’ “Science of 
Cirurgie,” published in 1396. In 1812, 
Benjamin Travers performed a research 
study showing that healing of intestinal 
wounds was by agglutination of the visceral 
peritoneum at the edges of the wound in the 
intestine to the peritoneum of adjacent 
viscera or to the parietal peritoneum. This 
agglutination theory had been known for 
400 years but Travers showed it was not 
necessary to anchor the visceral and 
parietal peritoneum as it was previously 
thought. Antoine Lembert, in 1812, showed 
that intestinal wounds heal by adhesion of 
the inverted peritoneal coats and not by the 
adhesion of the adjacent cut edges. The 
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foundation of gastric surgery was laid in 
1875 by Gussenbauer and Winniwarter 
who first reported gastric resections in 
dogs. This work was suggested by Billroth 
who later was the first to perform success- 
fully a gastric resection on a human. Pean 
(1879) and Rydygier (1880) had previously 
attempted this on humans without success. 
In 1892, Murphy introduced steel buttons 
with which to approximate anastamoses. 
This was quite successful and lent great 
impetus to the popularity of intestinal 
surgery. The great danger of the button 
lodging in the stomach or small bowel and 
producing an obstruction is its main dis- 
advantage. The Murphy button was re- 
placed by the suture method and Kerr 
points out that up to 1923 there were 
already about 250 different suture methods 
in the last century. 

In like manner, a great number of clamps 
have been devised to facilitate intestinal 
anastamoses but the only instruments of 
use In gastric resection have been the sew- 
ing mechanism type herein discussed. 
These instruments are the ingenuous result 
of the surgeons’ desire to simplify gastric 
surgery, shorten the duration of the opera- 
tion and minimize the spilling of gastric 
contents with complete hemostasis. The de 
Petz instrument though relatively new 
(1927) was evolved over a period of thirty 
years. Michailoff, in 1897, first recom- 
mended the sewing machine stitch in 
plastic surgery and Quain applied the 
stitch to gastric and intestinal anastamoses 
in 1916. It was Florian Hahn who, in 1910, 
first demonstrated an instrument for me- 
chanical stitching of the stomach and 
intestines. This consisted of a stitching 
mechanism contained in a plate-like struc- 


* From the Department of Surgery, Chicago Memorial Hospital. Read before the American College of Surgeons 
Meeting at Chicago Memorial Hospital, October 21, 1940. 
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ture which moved on a pair of blades that inward. Neuber, Emerson and Czirer have 
are clamped together. successfully used this instrument in doing 
A most ingenuous instrument was de- an end-to-side gastrojejunostomy following 


Fic. 1. Ligation of the vessels in the Iesser and greater curvatures of the stomach accomplished, with 
the duodenum already sewn by the de Petz instrument. In the fundus of the stomach, note the 
instrument in place for operation. 


scribed in 1911 by Hiiltl and Fischer. It is gastric resection for many causes. In 1927, 
upon the design of this instrument that de Neuber reported 2,400 gastric resections 
Petz’s instrument is based. In brief, this performed with this instrument and the 
Hiiltl-Fischer sewing mechanism consists mortality was reduced from 7.8 to 4.8 per 
of two parallel jaws. The staples enter con- cent. Emerson and Czirer had a mortality 
cave grooves on the lower jaw which close _ of only 3.3 per cent in 100 cases. One of the 
them by forcing the staples upward and _ reasons for a lower mortality was thought 
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to be the rapidity with which the operation much simpler and easier to handle and 
could be performed. One hour and a half comes closer to furnishing an aseptic, 
was the maximum time usually required. hemostatic, rapid method of provisional 


FUNDUS 


Fic. 2. The duodenal end has been cut with a straight scissors between the rows of clips, the fundal 
end being in the process of division with scissors in the same manner. 


Neither the Florian Hahn nor Hiiltl- 
Fischer sewing mechanisms gained wide- 
spread popularity because they were heavy, 
complicated and clumsy. So again, as in 
the past, when a new method or instrument 
was discarded, the hand method boomed in 
popularity. This is exemplified in the 
reports of the sewing machine of Quain 
(1912, 1917) the double needle holding 
clamp of Walker (1917), the spring thumb 
forceps of Chaffin (1919) and the serrated 
clamp of Scott (1925). All these were used 
for a while only to fall into disfavor later. 

A. de Petz, in 1927, introduced the most 
efficient sewing mechanism to date. It is 


closure of both ends of a resected stomach 
than other procedures. As pointed out by 
de Petz the handmade closure of a gastric 
or intestinal stump after resection is very 
difficult especially if it is high and re- 
tracted. It is not aseptic for the needle is 
contaminated by being passed through all 
the stomach tissue and its contents. It is 
now well known that the high mortality of 
gastric resections is usually due to con- 
tamination of the peritoneum by the 
infected contents of the cancerous stomach 
either during the operation or to the leak- 
age of contents postoperatively. The chief 
use of the de Petz instrument is in applying 
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a rapid hemostatic double row of staples _ ness of the instrument is best illustrated in 
for provisional closure of the gastric and __ the following operations: Hoffmeister modi- 
duodenal stumps. It requires only about fication of the Pdélya method of gastric 


Fic. 3. The upper diagram shows the duodenal stump peritonealized with a row of silk or gastro- 
intestinal catgut, and the fundal end in the process of being handled in the same manner. No. 1 
shows the manner of handling in the case of a Billroth-11 type of operation. No. 2 shows the 
manner of closure in a Hoffmeister modification of the Pélya with the end-to-side procedure. 
These may be done either ante- or posterocolic. 


: ten seconds to close each end. The lumina _ resection with end-to-side gastrojejunos- 
are never open and we believe that this tomy, Billroth 1 gastric resection with 
method of mechanically suturing the stom- posterior gastrojejunostomy or anterior 
; ach provides the greatest safeguard against gastrojejunostomy with lateral anastamosis 
spilling of the gastric contents. The useful- of the ascending and descending loops of 
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the jejunum, gastric resection followed by 
gastroduodenostomy, and exclusion opera- 
tion for antral carcinoma. 

In 1934, Friedrich Neuffer Ullrich modi- 
fied the de Petz instrument. This modifica- 
tion contains a magazine that can be 
refilled and only one instrument is neces- 
sary; however, it is our opinion that this is 
much too cumbersome. 


TECHNIC 


The chief steps in the technic of gastric 
resection are as follows: The gastrohepatic 
and gastrocolic ligaments and the adjacent 
vessels are doubly ligated, care being taken 
to include all visible nodes. The involved 
portion of the stomach is freed and the 
de Petz instrument is applied at the pyloric 
end of the stomach, the small ring is placed 
over the end of the instrument crushing the 
tissue tightly. The wheel is turned seating 
the staples so that a double row of clips is 
placed within the tissue. The same applica- 
tion is made to the proximal end of stom- 
ach. The stomach is divided with scissors 
between the two rows of clips, excising the 
diseased portion of the organ. Then with a 
single silk linen or gastrointestinal suture 
the row of clips at both the pylorus and 
proximal end of the stomach is buried and 
peritonealized. Interrupted sutures are 
placed to stop any bleeding or to cover any 
raw surfaces. If the transverse colon is 
involved, it may be resected with the use of 
the same instrument. A gastrojeyjunostomy 
is then performed by whatever method is 
preferred or indicated. If the pancreas is 
involved, drains are left in the lesser 
peritoneal sac, otherwise no drainage is 
necessary. 
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CONCLUSION 


The simplest, easiest and most rapid 
method of performing an aseptic, hemo- 
static, provisional closure of both ends of a 
resected stomach is with the de Petz sewing 
mechanism. 
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COMBINATION OF LOCAL AND GENERAL ANESTHESIA 
IN OBSTETRICS* 


SAMUEL S. ROSENFELD, M.D. 
Attending Obstetrician, Jewish Memorial Hospital; Associate Obstetrician and Gynecologist, Lebanon Hospital 


NEW YORK, 


T has been claimed and indeed many 
careful observers believe that they have 
conclusively shown that local anes- 

thesia is far safer for the patient than is 
general anesthesia. 

The present political emergency with its 
consequent shortage of trained intern and 
resident anesthetists has stimulated my 
interest in the use of local anesthesia in all 
my operative procedures, especially those 
in obstetrics. 

For some time now, I have been follow- 
ing the lead of DeLee and Greenhill in 
the employment of local anesthesia in the 
performance of cesarean section. The 
results in these cases have been highly 
satisfactory. My experience with this 
method of anesthesia has convinced me 
that the patients so operated upon with- 
stand the operation and convalesce better 
than those patients upon whom I formerly 
operated under general anesthesia. I am 
especially impressed by the great diminu- 
tion in the blood loss in the average case, 
the freedom from shock and the ease and 
speed with which respiration is initiated in 
the baby. 

Although I have personally performed 
the operations of low, midforceps and 
breech extractions in patients in whom the 
only anesthetic used was procaine infil- 
trated locally, nevertheless, I reserve this 
procedure at present for those patients 
suffering from complications such as tox- 
emia of pregnancy, infections of the 
respiratory tract, etc. 

This technic has been altered from purely 
local infiltration to a combination of local 
infiltration plus general for the following 
reasons: many of the patients are “‘fagged 
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out,” an appreciable percentage are neu- 
rotic, some are frightened and others are 
excited. Women under the conditions just 
mentioned cannot be expected to co-oper- 
ate with the obstetrician for any length of 
time especially when they must remain in 
the uncomfortable lithotomy position for 
the duration of the operation. The adminis- 
tration of a small amount of ether by 
inhalation to these patients has a better 
effect on them than the drugs usually em- 
ployed to produce “‘twilight sleep.” 


TECHNIQUE 


When the patient is deemed ready for 
delivery, she is placed on the obstetrical 
table and prepared in the usual manner. No 
anesthetic is administered until the ob- 
stetrician has completed his scrub and is 
gowned, gloved and ready to operate. 
Ether is then administered through an open 
mask and as soon as the patient is seen to 
be under, the injection of 14 per cent pro- 
caine in normal saline solution is started. 

The setup includes a 10 or 20 cc. syringe, 
a sterile calibrated medicine glass and three 
needles, one No. 18 gauge 1 inch in length, 
a second No. 20 gauge 3 inches in length 
and a third No. 20 gauge, 114 inches in 
length. 

The infiltration is commenced by the 
submucous injection of the anesthetic 
solution into the levator muscles and fascia 
and into the tissues of the perineum on each 
side of the midline. The mucocutaneous 
junction is next infiltrated and from the 
midpoint of this junction about 20 cc. of 
solution is injected submucously in a fan- 
wise manner. Fifty to 60 cc. of procaine 
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solution is usually sufficient for injecting all 
the structures mentioned. 
Before injecting any solution, one must 


Thy 


Fic. 1. Injection of perineal tissues. 


be sure that the needle is not in a blood 
vessel. This is easily ascertained by pulling 
back the plunger of the syringe. Absence of 
blood in the syringe indicates that the 
needle has not entered a blood vessel. 

The bladder is now emptied by catheter 
following which the perineum is ironed out 
as described by Potter. On ironing out the 
perineum one is instantly struck by the 
fact that the muscle bellies which have been 
rigid and taut just prior to the injection of 
the anesthetic solution are now soft and 
butter-like in consistency. Another striking 
fact is soon learned, namely, that while 
without the infiltration of anesthetic solu- 
tion “ironing out”’ cannot be properly per- 
formed until the patient is rather deeply 
anesthetized because of the persistence of 
the perineal reflex, however, when “‘local’’ 
is added it can very easily be done with the 
patient only lightly under the influence of 
the general anesthetic. 
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The necessary manipulations such as 
manual rotation, forceps application and 
delivery, episiotomy, etc., are now per- 
formed, the patient meanwhile being kept 
“lightly” under the influence of ether. 

Immediately following the delivery, the 
ether mask is removed, or if allowed to 
remain on the patient’s face, no more ether 
is administered except on the obstetrician’s 
request. One cc. of either pituitrin or 
pitocin is then injected intramuscularly; 
and if the placenta presents in the cervix or 
vagina, it is gently expressed by fundal 
pressure. If the placenta does not present 
and if uterine bleeding is negligible, repair 
of the perineal laceration, if any, or of the 
episiotomy wound is commenced. Should 
the patient move or moan during the repair 
it usually suffices to inject a few cc. of the 
procaine solution into the tissues to be 
repaired. 

On completion of the repair ie ether 
mask is removed, if it has not already 
been, and if the placenta has not yet been 
delivered the obstetrician stands by until 
it is. After the delivery of the placenta 1 cc. 
of ergonovine malleate alleate is injected 
intramuscularly and the patient is closely 
observed on the obstetrical table for one 
hour before being moved to her room. 

I have employed this combination of 
general and local anesthesia in eighty-five 
cases. These cases include only patients in 
whom obstetrical operations were per- 
formed. Patients delivering spontaneously 
or in whom local anesthesia was employed 
only for the repair of a laceration or of an 
episiotomy wound were excluded from this 
series. The operations performed included 
low and midforceps, breech extractions, 
manual rotation of the occiput, podalic 
version, Duehrssen’s incisions of the cervix 
and forceps delivery of the aftercoming 
head. There were no maternal deaths. 
Complications occurred in two cases. 


Case 1. There was a mild postpartum 
hemorrhage in a woman in whom I had re- 
moved an ovarian cyst in the fifth month of her. 
pregnancy. The loss of blood was not severe 
enough to necessitate a blood transfusion or 
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intravenous infusion. Injections of oxytocic 
drugs sufficed. Mother and baby left the 
hospital on the tenth postpartum day. 

Case This patient evidenced a pul- 
monary complication and x-ray disclosed 
patches of lung consolidation. The patient was 
delivered by low forceps and the perineal 
muscles were so relaxed that it was unnecessary 
to perform an episiotomy. The patient came 
out of her anesthetic long before her removal 
from the delivery room and it was noted that 
she had a hacking cough. 

On close questioning the patient recalled 
that she began to cough a day or so before 
entering the hospital. While it is possible that 
the bronchopneumonia in this case resulted 
from the anesthetic, nevertheless the history 
of cough before admission makes it more prob- 
able that the process originated before delivery. 
Both she and the baby left the hospital in good 
condition. 


There were four fetal deaths. Two infants 
were born prematurely at the end of the 
sixth month of gestation. One of these 
cases was complicated by abruptio pla- 
centae. The third case occurred at full 
term. There were tight coils of umbilical 
cord about the neck in a case complicated 
by a Bandl’s contraction ring. The fourth 
death occurred in a full term infant. There 
was a cephalopelvic disproportion and 
forceps had been unsuccessfully applied 
before I was called in consultation. De- 
livery was effected by podalic version and 
the aftercoming head was delivered by 
forceps. The fetus was stillborn. 


DISCUSSION 


Tovell, writing in Curtis’ System, states 
that it has been noted by surgeons and 
anesthetists alike, that field block, asso- 
ciated with light narcosis by mhalation, 
entails the least. risk for debilitated and 
anemic persons for whom exploratory 
laparotomy is indicated. He is somewhat 
critical of infiltration anesthesia stating 
that it is useful for minor operations, but 
because the wound is less likely to heal by 
first intention, other and more comprehen- 
sive methods have been devised. I cannot 
agree with this latter statement for even in 
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an area as infected as the female perineum 
usually is, nevertheless over 95 per cent of 
the repaired episiotomy wounds in this 
series healed by what for all practical pur- 
poses amounted to primary union. 

In the numerous year books of Obstetrics 
and Gynecology, edited by DeLee, he has 
for years advocated the employment of 
local anesthesia in obstetrics. Greenhill? in 
his book entitled ‘‘Obstetrics and General 
Practice”’ lists the following as some of the 
advantages of direct infiltration anesthesia: 
There is practically no mortality, there are 
no pulmonary complications directly at- 
tributable to this procedure thus making it 
of special importance in the delivery of 
women who have pulmonary conditions 
such as tuberculosis, bronchitis, asthma 
and influenza. Except for the possible 
breaking of a needle during injection or the 
accidental injection of the anesthetic solu- 
tion directly into the blood stream, there 
are no general complications. He also goes 
on to enumerate additional advantages, 
namely, the technic is simple and may be 
used in a home as well as in a hospital, there 
are no ill effects on vital organs. . . . 

Gellhorn’® claims that. practically all 
gynecological vaginal operations can be 
performed under local anesthesia. He 
states that it is an indispensable require- 
ment to put the patient into a deep 
“twilight sleep’? by means of morphine 
scopolamine injections. He advocates the 
use of weak procaine solutions (14 per cent) 
in normal saline. The more copious the 
infiltration, says he, the more complete is 
the analgesia; and as the extremely weak 
procaine solution is practically isotonic, 
there need be no fear of toxicity and there 
is no danger of devitalizing the tissues, 
particularly if the fluid is injected at body 
temperature. In the same article he is 
enthusiastic about the use of local infiltra- 
tion anesthesia in obstetrics. 

Walker‘ writes that local block and 
infiltration anesthesia have a wide applica- 
tion in obstetrics. It is his impression that 
the blood loss during and after the third 
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stage is diminished when local anesthesia is 
employed. 

Bansillon and Bucker® make a plea for 
the more extended use of local infiltration 
of the perineum during labor either alone or 
in combination with a general anesthetic. 

Magnus P. Urnes and Timmerman‘ dis- 
cuss the results of a large series of breech 
deliveries in the home and they are con- 
vinced of the efficacy of local anesthesia in 
these cases. 

Although I have not measured the blood 
loss after combined general and _ local 
anesthesia, my general observation has 
been that the blood loss is much smaller 
than when general anesthesia alone is used. 

The majority of the patients are either 
semi- or fully conscious before the comple- 
tion of the perineal repair and the reason 
for this is very obvious: they were never 
very deeply anesthetized. As a result 
pulmonary complications such as massive 
collapse of the lung, aspiration pneumonia, 
etc., should occur less frequently than when 
general anesthesia alone is employed. 
Emboli should occur less frequently for the 
tissues must of necessity be handled more 
gently since under the combined method of 
anesthesia the patient is only lightly 
anesthetized. 

Two troublesome complications that 
may occur can fortunately be easily pre- 
vented: The first is the breaking of a needle 
employed in injecting the solution and the 
second is the accidental injection of the 
procaine solution directly into the blood 
stream. 

One can avoid breaking a needle by using 
only those of the best quality and since 
needles usually break near the hub one 
should never insert the needle to its full 
length. The method of avoiding the second 
complication has been described. 

The after-care does not materially differ 
from that given patients delivered under 
general anesthesia. However patients re- 
ceiving local anesthesia seem to have less 
perineal discomfort and less “‘gas pains.” 

The quality of the pulse, its rate and 
rhythm and the color of the skin imme- 
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diately after delivery is much closer to 
normal in those receiving the combined 


anesthesia. 
SUMMARY 


Combined infiltration and general anes- 
thesia was employed in a series of eighty- 
cases. 

There were complications in two cases. 
One patient had a moderate postpartum 
hemorrhage. Another patient developed 
bronchopneumonia which probably origi- 
nated in the usual manner before admission 
to the hospital, or might possibly have been 
due to aspiration. 

There were four fetal deaths none of 
which could be ascribed to the anesthetic. 


CONCLUSIONS 


The administration of a small amount of 
ether by inhalation plus local perineal 
infiltration of 14 per cent procaine in 
normal saline solution makes a very suit- 
able and efficient anesthetic combination 
for parturient patients. 

This combination anesthesia is of espe- 
cial value in communities where the 
services of expert anesthetists are difficult 
to obtain. 

Patients operated upon under the influ- 
ence of this combined anesthetic react 
better than those operated upon under 
inhalation anesthesia. 

Fewer complications are encountered 
when the combined anesthetic is employed. 

This form of combined anesthesia is safer 
than inhalation anesthesia.* 
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POSTOPERATIVE VESICOVAGINAL FISTULAS 
GENESIS AND THERAPY 


WILLIAM LatTzkKo, M.D. 


NEW YORK, 


N the early reports of operations for 
vesicovaginal fistula there were very 
few postoperative fistulas. During the 

past forty years this has changed due 
to the rapid development of operative 
gynecology. 

The present study of ninety-seven vesico- 
vaginal fistulas seen over a period of thirty 
years shows twenty-eight obstetrical, sixty- 
five postoperative and four fistulas of other 
origin. The percentage relationship of ob- 
stetrical to postoperative fistulas in this 
series is 30:70. Similar percentages are 
reported by Frommolt and Stamatiades,” 
29:71 per cent. 

This marked increase in the postoper- 
ative vesico- and ureterovaginal fistulas 
is mainly due to the frequency of hyster- 
ectomy and especially to the radical 
operation for carcinoma of the cervix 
(Sampson, Franz,'® Wertheim,” Lower*®). 
This can be readily understood if one bears 
in mind that radical surgery for malignant 
disease of the cervix requires very exten- 
sive bladder dissection, occasionally with 
intentional or unintentional bladder injury. 

In the sixty-ftve postoperative fistulas 
reported in this study the basic operation 
was: thirty-six cases of carcinoma of the 
cervix uteri (including one case of carci- 
noma of the vagina); fourteen cases of 
myoma uteri; fourteen cases of other 
gynecological diseases; and one case of 
carcinoma of the sigmoid flexure of the 
colon (with resection of the bladder). 

Of the thirty-six cases of carcinoma of 
the cervix four of the patients were 
originally operated upon in other clinics. 
(Nos. 16, 33, 60, 63.) Case 64 developed 
a fistula fifteen years after combined oper- 
ative and radium treatment for cervical 
malignancy. The remaining thirty-one cases 
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of vesicovaginal fistula developed during 
the convalescence from the original oper- 
ation for cervical cancer. These occurred 
in approximately 1,300 radical operations, 
1,200 abdominal and 100 vaginal hys- 
terectomies. In seventeen of the thirty- 
one cases the records show bladder injury, 
intentional or otherwise, at the primary 
operation: five resections of the bladder 
wall (Nos. I, 2, 3, 48, 61); two deliberate 
injuries because of involvement of the 
bladder (Nos. 15, 56); four accidental 
injuries (Nos. 7, 17, 32, $9); six difficult 
separations of the bladder because of 
involvement or fixation of the bladder by 
the neoplasma (Nos. 6, 8, 10, 51, 52, 58). 
One must assume that the cause of the 
vesicovaginal fistula in the remaining 
fourteen cases was gangrene of the bladder 
following extensive dissection with result- 
ing interruption of its vascular and nervous 
supply. In seven cases the gangrene of 
the bladder could be observed by vaginal 
and cystoscopic inspection (Nos. 1, 3, 4, 5, 
8, 11, 19). Cases 3 and 4 developed gan- 
grene after resection. Occasionally, it was 
seen at postmortem examination following 
radical operation for cervical cancer. (Fig. 
1.) The gangrene shows itself first on the 
mucous membrane and then involves the 
entire thickness of the bladder wall, 
similar to ureter necrosis studied by 
Stoeckel.** The interureteric ligament is 
more resistant and better nourished than 
the rest of the bladder and is ordinarily 
not involved, even though not only the 
fundus of the bladder but also the vesical 
trigone becomes necrotic and sloughs. (Fig. 
2.) After the necrotic tissue sloughs away 
the bladder communicates directly with 
the large wound formed in the pelvic 
connective tissue by the radical operation 
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and only indirectly with the vagina. Fol- 
lowing healing and cicatrization of the 
wound in the pelvis there remains at the 


Fic. 1. Gangrene of the bladder following radical 
hysterectomy for cervical cancer. 


bottom of the vaginal funnel a vesical 
fistula fixed in rigid scar tissue. 

The inferior margin of the fistula usually 
coincides with the resistant interureteric 
ligament. In consequence, one or both 
ureteral orifices may open directly into the 
margin of the fistula. (Fig. 3.)* 

Summarizing, one may say that the 
occurrence of vesicovaginal fistulas follow- 
ing hysterectomy for uterine carcinoma is 
unavoidable within certain limits, insofar 
as these fistulas represent a sequelae of 
intentional injury or the end result of 
bladder gangrene. They must be considered 
a necessary risk of radicalism in operations 
for cancer of the cervix. Diminution in the 
frequency of postoperative fistulas might 
be attained only by a renunciation of 
radical surgery, which would be a step 
backward. These factors do not apply 
to vesicovaginal fistulas subsequent to 
other gynecological operations. Fourteen 
fistulas in this series followed operations 
for myoma. None of them was originally 
operated upon in our clinic. In more than 
1,000 subtotal and total hysterectomies 

* Duncan, Cameron:!? “After hysterectomy or ir- 


radiation, most fistulae are in close proximity to the 
ureteral opening.” 
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for myoma performed in our clinic, vesical 
fistula as a complication never occurred. 
Fourteen fistulas, however, occurred fol- 


lowing other gynecological operations. In 


these twenty-eight cases surgical injury 
to the bladder was the probable cause of 
the fistulas. 

The well known operative difficulties 
in the management of postoperative vesico- 
vaginal fistulas may be summarized 
under the following headings: (1) In- 
accessibility of the fistulas; (2) impossibility 
of mobilizing the bladder in cases of 
vesicovaginal fistula following radical hys- 
terectomy, without at the same time, 
opening the peritoneum or endangering 
the rectum, and (3) danger of injury to 
the ureters in the dissection or in the 
suture of the fistula. 

1. Inaccessibility due to depth or fixation 
of the fistula played an important réle even 
in the era of the obstetrical fistulas. As 
early as 1856, Brown J. Baker® recom- 
mended the use of a typical episiotomy 
in such fistulas. A better approach was 
afforded by the deep vaginoperineal inci- 
sion, an extended episiotomy, as proposed 
by Duhrssen for other vaginal operations. 
This had been recommended by Macken- 
rodt* in 1894, and almost simultaneously 
by Chaput,® von Hofmeier,” Douglass 
Marion,” and many other authors as a 
preliminary to the fistula operation. 

The so-called Schuchardt incision makes 
the operative field still more accessible. 
This incision introduced by Schuchardt*” 
(1893) and called the “‘parasacral” incision 
was first successfully used by him in the 
course of an operation for high vesico- 
vaginal fistula in 1896.7? The Schuchardt 
incision of that time differed from Duhrs- 
sen’s deep vaginoperineal incision only in 
the fact that it was carried up into the 
vaginal vault and then downward and out- 
ward nearly to the tip of the coccyx, 
thereby encircling the anus. Schuchardt 
writes explicitly, “‘For comfortable accessi- 
bility the levator need not be cut through. 
The incision leaves the levator funnel 
entirely untouched.” 
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The Schuchardt incision, now in general 
use, called by him “paravaginal”’ incision, 
was proposed in 1go1r as an introductory 


Fic. 2. The retained interureteric ligament 
in a case of vesicovaginal fistula following 
successful operation. Visualized, by cysto- 
scopic examination as a string across the 
bladder. Small concretion also seen. 


step in the radical vaginal operation for 
carcinoma of the cervix. It differs from the 
original Schuchardt “parasacral”’ incision 
principally in cutting through the levator 
ani and coccygeus muscles. By means of 
this incision the ischiorectal fossa is opened 
so widely that the operative field in the 
pelvis, after the rectum has been forced 
back, becomes almost superficial and does 
not lie in the depths of a funnel.* 

The use of the Schuchardt incision in the 
less accessible cases of vesicovaginal fistula 
has been favored by many authors, includ- 
ing Kiistner,** Kelly,** Stoeckel,®* Ward,” 
Bengolea and Bazterrica® and Keller.” In 


*It is noteworthy, however, that Maisonneuve, 
more than forty years previously (1851) had used and 
at the latest, in 1864, had accurately described the same 
procedure in order to make difficult fistulas accessible. 
In his Clinique Chirurgicale, Paris, 1864, he states: “I 
then cut the perineum in its whole extent at the left 
side of the rectum which I pushed back and I prolonged 
the incision toward the ischiadic incisure; by that large 
opening I could easily advance to the ground of the 
vaginal cul-de-sac.” It may perhaps be mentioned at 
this point that far too little credit is given to Maison- 
neuve who was also the first to carry out complete 
mobilization of the bladder in the manner later advo- 
cated by Mackenrodt. 
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our own experience the deep vaginoperineal 
incision of Duhrssen is adequate even in the 
difficult cases, while deep episiotomy suf- 


Fic. 3. Cystoscopic picture of bladder follow- 
ing colpocleisis. a, diverticulum into 
vagina; B, edge of interureteric ligament; 
Cc, ureteral opening. 


fices if inaccessibility is of moderate degree. 
It is only in the exceptional case that it is 
necessary to resort to the paravaginal 
incision of Schuchardt which is usually 
accomranied by excessive hemorrhage. 

2. Impossibility of Mobilization. It was 
early recognized that the application of the 
typical obstetrical fistula technic of Sims, 
denuding the edges and suture, or that of 
Mackenrodt, mobilization of the bladder, 
was rather difficult in fistulas following 
total hysterectomy. In these cases, the 
posterior margin of the fistula coincides 
with the scar in the vault of the vagina. 
(Fig. 4.) On splitting the latter by means 
of a transverse incision, one proceeds for a 
short distance between the rectum and the 
bladder, which here are adherent to one 
another, and then promptly enters the 
pouch of Douglas, 1.e., the free peritoneal 
cavity. Even if the danger resulting from 
possible injury to the rectum is regarded 
lightly and even though the presence of 
virulent pathogenic bacteria in cases of 
vesicovaginal fistula is rather rare, the 
occasionally observed infection of the 
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peritoneum following transperitoneal fistula 
operations, shows that there is definite 
danger in such a procedure. 


Fic. 4. Vesicovaginal fistula following 
total abdominal hysterectomy. The 
posterior edge of the fistula coincides 
with the transverse scar of the poste- 
rior vaginal wall. 


A number of authorities consider it 
difficult to avoid opening the peritoneal 
cavity in the course.of the vaginal oper- 
ation for fistula following hysterectomy 
(Hofmeier,® Stoeckel,*®> Saenger,*4 and 
others). Some authors have made a virtue 
of necessity and advise the immediate 
opening of the peritoneum (Asch,? Kelly,?8* 
Halban?!). But they all agree that the scar 
tissue fixation of the margin of the fistula 
makes mobilization of the bladder and 
Its suture extraordinarily difficult. Ald- 
ridge! (1939) emphasizes the fact that in 
these cases “Sims technique is difficult to 
apply and it is impossible to bring the 
denuded surfaces in exact apposition.” 
This applies especially to fistulas which 
have occurred as a result of gangrene of the 
bladder following Wertheim’s operation 
(André et Grandineau,? 1923). In these 
cases the posterior edge of the fistula is 
fixed by the rigid transverse scar in the 
vault of the vagina so that it cannot be 


NovEMBER, 1942 


sutured without excessive tension. This 
scar also makes any attempt at a typical 
mobilization of the bladder by the method 
of Mackenrodt hopeless. In those cases 
in which mobilization and _ transverse 
suture of the fistula have nevertheless 
been successfully accomplished one may 
be sure that the cause of the fistula 
formation was not bladder gangrene fol- 
lowing radical operation for carcinoma 
of the cervix. Cases 32 and 34 in which 
one or another of the usual methods was 
used at operation may serve as examples. 
In both cases the fistula was the result of 
bladder injury. 

3. Danger of Injury to the Ureter. The 
ureters may present a special complication 
by their relationship to the fistulas which 
occur after extensive radical operation for 
carcinoma of the cervix. This operation 
presupposes the extensive removal of the 
parametrial and paravaginal tissues. Across 
the large wound the ureters run as naked 
cords. The healing of this cavity occurs by 
granulation and leads to the formation of 
dense scars which extend from the top 
of the vagina toward the pelvic walls and 
ensheath the ureters almost inseparably 
(Wertheim,® Latzko,*44 André et Grandi- 
neau: ‘‘Fixation of the Ureter by Scars,” 
Koster:2? “‘Encroachment of Ureters’’). 
Any attempt to dislodge these ureters in 
order to avoid their injury in suturing the 
bladder or for implanting them is doomed 
to failure because of the impairment of 
their vitality.* 

The aforementioned three difficulties 
have caused many authors to abandon 
the vaginal route of operation and to 
attempt the closure of the bladder defect 
by the suprapubic route. 


* The opening of the ureters into the margin of a 
fistula and the fixation of the ureters by scar tissue 
represented a serious complication seen in obstetrical 
fistulas. In 1867, Simon*! recommended transposition of 
ureter openings in the border of a vesicovaginal fistula 
into the interior of the bladder by splitting the anterior 
wall of the ureter. Pawlik*! (1883) to avoid ureter 
injuries, recommended their preliminary catheteriza- 
tion. The author*!# (1933) in such cases recommended 
ensheathing of the exposed ureters in the bladder 
musculature. 
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The oldest suprapubic fistula operation 
is the transvesical, extraperitoneal method 
proposed by Trendelenburg*” 1885. 
It has since been used and warmly recom- 
mended by McGill,*4 Marion,*7 
Young,®* Aldridge! and others. Its technic 
consists in the visualization of the fistula 
by a transvesical incision with the patient 
in high Trendelenburg position (introduced 
by Trendelenburg for this purpose). The 
fistula is exposed and a circular incision is 
made through the mucous membrane 
of the bladder, paying special attention 
to the course of the ureters and the location 
of their orifices.* The bladder is separated 
from the vagina and the two openings are 
sutured in layers. To faciliate exposure 
of the fistula Weinlechner® (1893) pro- 
posed the use of a ball equipped with a 
wire. The ball is introduced into the vagina 
and the wire passes through the fistula 
into the urinary bladder; traction on the 
wire brings the fistula into the field. 
Falk has used a tampon for the same pur- 
pose. (Fig. 5.) The results achieved accord- 
ing to Sear’s* collected statistics of fifty 


fistulas so operated upon were: Cured 


forty; Improved two; not cured five; and 
deaths three. Individual authors have, to 
be sure, achieved better results. Marion* 
performed thirteen operations, all success- 
ful and Young eleven operations, all 
successful. 

It is not surprising that this method is 
used especially by urologists to whom 
the approach by way of the bladder is a 
familiar one. They designate this opera- 
tion as an easy one (Marion, Chwalla’) 
whereas to most gynecologists it seems diffi- 
cult (Fritsch,!® Stoeckel,> Zweifel,® Ben- 
golea and Bazterrica®). As a matter of fact, 
in fat women the field of operation is very 
deep and relatively inaccessible. The trans- 
vesical opening of the bladder may be 
very difficult if the bladder capacity is 
substantially reduced as is usually the case 


* The importance of this precautionary measure is 
illustrated by the well known case of Everke.'4 His pa- 
tient died of uremia in consequence of the ligation of 
both ureters in the course of a Trendelenburg operation. 
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in the presence of longstanding vesico- 
vaginal fistulas. 
At this point one may also mention 


Fic. 5. A, vagina; B, passe stump; c, clamp 
grasping the gauze through fistulous tract, 
drawing it up to the suprapubic wound (p). 
(Falk, H. C. Surg. Clin. N. A., June, 1930.) 


Bardenheuer’s® (1887) operation by way 
of a transverse suprapubic incision which 
Bumm replaced by a longitudinal one. 
This operation scarcely comes into con- 
sideration for postoperative fistulas since 
its principal object, the separation of 
adhesions between bone and fistula margin, 
concerns obstetrical fistulas exclusively. 
The transperitoneal method suggested 
by Dittel!! which originally was designed 
only for vesicocervical fistulas has been 
widely used. (Figs. 6 and 7.) Its principle 
consists in the separation of the bladder 
from the genitalia in the region of the 
fistula by way of the abdominal cavity 
opened by laparotomy and the separate 
suturing of the bladder, the cervical and 
the vaginal defects, respectively. This 
operation has been recommended by Cha- 
put,? Forgue,” Zweifel,* Hannes”? and 
Koster” for high postoperative vesico- 
vaginal fistulas. Individual authors have 
achieved very good results with this pro- 
cedure as for example Zweifel® who per- 
formed eight Dittel operations with eight 
cures. 
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Another suprapubic fistula operation 
which may be cited is the transvesical 
transperitoneal method suggested by Leg- 


Fic. 6. Diagrammatic sketch of 
of vesicocervical fistula. 


ueu*? in 1913, a combination of the 
Trendelenburg with the Dittel operation 
in which the bladder is opened by a 
sagittal incision by way of the peritoneal 
cavity, the incision being extended to the 
fistula. Separation of the vagina from the 
bladder and their individual suturing are 
next performed. The method is very 
ingenious and effective. Nevertheless, the 
danger of peritoneal infection is associated 
with it as it is with Dittel’s operation. 
Although the partisans of the trans- 
peritoneal methods are inclined to under- 
estimate this danger (Zweifel,® Koster,?? 
Legueu**), nevertheless the statistics of 
prominent fistula operators shows a differ- 
ent picture. Legueu himself recorded one 
fatality from peritonitis among fifty- 
seven transperitoneal operations. Franz 
reported fifty-seven fistula operations by 
various methods with two deaths follow- 
Ing transperitoneal operations. Reichen- 
miller*? of the Tubinger Clinic had 
two fatalities in fifteen transperitoneal 
operations. 

This relatively high mortality from 
transperitoneal fistula operations as well 
as the technical difficulty of the other 
suprapubic methods should argue in favor 
of the vaginal approach since vaginal 
fistula operations have really no mor- 
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tality of their 
BandI* as far back as 1877. If in spite 
of this, many authors (Marion,*” André 
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own as was stressed by 


Fic. 7. Diagrammatic sketch of Dittel’s 
explanation. 


et Grandineau,? Tavildarow,*® Farman and 
Thompson,’ Kelly,8 Nicholson,* Kroiss, 
Aldridge!) give preference to the supra- 
pubic’ route for postoperative fistulas, it 
can only be the difficulty of mobilizing 
the bladder and the danger to the ureters 
which influences their decision as inaccessi- 
bility of vesicovaginal fistulas can always 
be overcome by an auxiliary vaginal 
incision. 

However, if one does not adhere obsti- 
nately to the mobilization of the bladder 
technic but chooses a procedure which 
entirely avoids the ureters, even post- 
operative fistulas after radical operation 
of cervical cancer, may also be cured 
without difficulty by the vaginal route. 
The procedure which we most strongly 
recommend on the basis of our experience 
is a modification of Simon’s**—*? colpocleisis. 
Simon stressed the necessity of applying 
the transverse closure of the vagina 
immediately beneath the defect. His fol- 
lowers (Ulrich,®* Menczel,*® Winckel*®) have 
also stressed this necessity. The technic 
used consisted, therefore, in the circular 
denudation of the vagina “at a place 
situated next to the defect” and the sutur- 
ing of the wound surfaces by means of 
sagittally applied stitches—a transverse 


ot » LZ 
<3 AGA thy 
(W@\\ 
CK 
“= 
ae 
j 


NovEMBER, 10942 


istulas 


icovagina 


Latzko—Ves 


American Journal of Surgery 


220 


Maj 
‘ploe ‘ivajo 


[eulsea 
payeoy 
pesieyosip 1€/z1/Z1 


BUIZBA 
PIny jo saoviq 1€/z1/Z1 


“S9A JO 
-neo Asuanbaiy ysiy 
-iede, 
[BUISBAOIII YSIY 
Jo 1€/$7/9 


-OdIS9A PUB [BUIZBAOIDII YIM 
1€/€1/¥ jeydsoy 03 
-onsuN ‘poivedde 
‘ABME 
“UN 919M JUdIayIp Aq 
suoneviado paivaday 
Sulinp 


(aray mass) 
Jeuisea 6z/z1/g 


(4 3 


pesieyosip 


[euIseA 
-aysod dey 
97/g/O1 


[VUISBAODISDA 
YUM poiupe aay 


Masa) 
[eulzea gz61 ‘aune 


gt 


peans 
pasieyosip z1/1z/g 


ainjns ‘saspa ay} jo 
Suluaysady ‘epnysylayy 
ynoqge uolsioul 71/9/8 


‘Ainiur sappeyg 


-OOIS9A YUM poaupe | jeurmopge 11/71 


1? 


snou 
-a18ue3 
-ojahd 
+ g1/91/g 


aiaaAas Jo asneoaq 
Awojyojahd gi/gz/g 
gI/11/E 


unpundas 
ay? jo :AW0y 
‘jeurmopgqe ayy jo 
asinod UI gI/gI/z 


spuv]3 oneyd 
-wiA] padoulal ay} JO 
jo aynsay [voIpes 
‘jeurmopq?e aq 0} sIsouseIp 
Jeuis110 ayy BSuisoddns gi/gi/z 
gi/S1/i peur 
-BBAODISIA BulIng 


XIAIIO 
jo uonjejndue “pasojo 
uswopqy ‘dn uaais uoneis 
01 Ainfur funZaq 
[BIA 
-199 :sisouZeip snosuoiis 21/g/6 


ve 


paesivyosip €€/zz/Z 


sinoy 9914} 


(poyyeur s Aayor) 
jo 
s Aajjop 
Aq 19391N jo 
uonequedu €€/21/¢ 


a]qeiado 
-uy UINIped) vovjins 
-A913 jo azis ayy 
sanbovyd jo Jaquinu a1v aiayy 
ay} [eUIseA 
jo st 91943 
pure 943 02 
-das B ‘uoaZins ay} Aq 
-19do 78 BUG 
-u0d SUlINp A 


O€61 ul 


02 paind you 
peSieyosip sem 
-ed ‘snuisview 
-as jo asnedaq 


ul “wd 
ynoqe 
9z/gi/zi paaou 
-d1 sauois 


ainy 
-ns puv 
jo uoneziiqow 
jo gz/zz/o1 


BlNysy Qz/F/L 
Qz/67/9 


peinzns 
-viodo gz/61/9 
“BUIBBA JO BPWOUTIIBD 


SUOIPBAIISGYO 


uoneisdg 


Jo 


‘asvasiq oIstg 


(spoyjow yensn ay3 Aq uodn 
SVINISIA IVNIDVAOOISAA AAILVYAdOLSOd 


Il 


i 
: 
| 
| 
| 
| 
: 
| 
| 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| 
| 
: 
| 
| 
A 
i 
° a 


22I 


posavyosip 


ainjns pue 
suniyyds-dey z€/6/z 


BIN sy 
BUIINP JaM SABMTY 


uoneidxs 1£/0€/F 


ov 


peans 


ayy jo 


FT /OT/O1 


> 
3 aingns puv uonezyt | yam ‘anssiy XIAJ99 JO 89 
pesavyosip $z/2£/z | :Adoosoyshd $z/g/z | -qow $z/oz/1 | Aq oul bz/F1/O1 | aY JO | 
° 
poe 
SI peans ainyns | vpnysy jo (arayM 6v 
< 
peans pue Jappeyq jo | y ‘poisvadde vyinqsy jeur (a1ay Masa) 89 
auivs ye uonvisdo (atayMoas]a) TEGI jo 
8 [euIseA 
ainqns ‘sa3pa | jo ssoy 
> peins aw} |Surusysaay syd | vpnysy oIqndevadns €1/z1/1 Masa) os 
pesivyosip €z/21/§ | awos panunuos sdusuNuoouy] | ynoqe uorsioul €z/$/z | -v1ado ay aours | £0/o€/E plows9g | 1% 
ainjns ‘saspa quasaid ay 
N ayt jo | jeulseaooisaA 61/2/71 
peans ‘ejnisy anoqe | -vissny url Bursojo Ainfur Jappeyq 
BUIIDAOD Mas]a) 
‘ainjns pue Jappryq 03 Ainful jo 
peins jo uoneziyiqow | [eulsea ye gt 
a 
02 UOISsIUIpe UO 
= | -uowsap 
jo uonviedss ‘ainy ud} SB Masa) 
peans -ns jo | 103819do Aq suoN | pUB 1v 
a 
Zz 


I] ATAVL 


~ 
4 
| 
x 
| 
ag 
2 
» 
j 
j 
: 
3 
: 
: 
‘a 
— 
a 3 
3 
| © 
} 
| 


222 American Journal of Surgery Latzko—Vesicovagi nal F istulas 


closure. (Fig. 8.) The diverticulum which 
inevitably forms as a result of this proce- 
dure is a relatively small one and the 
lower portion of the vagina, which is not 
closed off, is in most cases adequate for 
cohabitation. Technically, this method was 
simple and was very successful because 
the anterior and posterior vaginal walls 
are normally in contact so that all tension 
on the suture line was avoided. 

Simon reported good results with his 
“occlusio vaginae”’ in obstetrical fistulas. 
In forty-two vesicovaginal fistulas he per- 
formed colpocleisis twelve times with 
twelve cures. Stone formation occurred in 
only one case. However, the excellent re- 
sults which Sims,*? Bozemann’ and Salzer® 
had already achieved at that time without 
the necessity of resorting to colpocleisis 
made the application of this procedure 
seem superfluous if not technically wrong. 
For even if one were successful in keeping 
the diverticulum as small as possible, the 
flow of menstrual blood and of the various 
cervical and uterine secretions into the 
bladder often caused severe cystitis and 
even formation of concretions. As a matter 
of fact, colpocleisis has been subjected 
to extraordinarily severe adverse criticism 
by eminent individuals. Emmet,'* on the 
basis of his experience derived from the 
imposing material of 400 vesicovaginal 
fistulas, considered himself justified in the 
statement that there was no greater 
blunder in surgery than the Simon oper- 
ation. In recent years all modern authors 
have regarded this procedure as obsolete 
and have removed it from the list of 

fistula operation (Miller).* 

However, colpocleisis following total 
extirpation of the uterus must be evaluated 
entirely differently from colpocleisis for 
obstetrical fistulas. Fritsch!® designated the 
“high colpocleisis,” that is, Simon’s oper- 
ation, as a useful procedure in the absence 
of the uterus; we have performed this 
operation regularly with this prerequisite 
since 1909 (Case 1). In 1913, the author*" 
recommended this operation as the sim- 
plest and surest procedure for vesico- 
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vaginal fistulas following hysterectomy 
and pointed out its advantages in repeated 
communications. Wertheim joined in this 
recommendation in a subsequent discus- 
sion. In 1926, the author modified Simon’s 
procedure in such a manner that the 
diverticulum formation, previously un- 
avoidable, has been entirely eliminated 
and the transverse closure of the vagina 
divested of its dangers. 


TECHNIC OF THE PROCEDURE 


The lithotomy position is used. If the 
fistula is inaccessible, an episiotomy or 
Schuchardt’s incision is made to expose 
the fistula. Owing to the anatomy of the 
parts, the upper or posterior edge of the 
fistula always coincides with the transverse 
firm scar in the vault of the vagina. 
(Fig. 4.) A circular area of vaginal mucosa 
is denuded from both the anterior and 
on) vaginal walls for a distance of 
14g cm. from the fistula opening, thus 
removing all vaginal mucosa up to the 
opening of the fistula. (Figs. 9 and 10.) 

No vaginal mucous membrane is allowed 
to remain between the edges of the incision 
and the fistulous opening. 

Sagittal sutures are now placed from 
above downward to co-apt the raw surfaces 
on either side of the fistulous opening. 
(Fig. 11.) This is the only difficult part 
of the procedure as the lateral denuded 
areas often retract as a result of the pull 
of the scar. The posterior portion of the 
fistula is now closed. (Fig. 12.) The remain- 
ing segment disappears after tying the 
second row of sagittally placed sutures. 
(Fig. 13.) Closure of the anterior and 
posterior margins of the vaginal wound 
terminates the operation. The suture mate- 
rial used is plain catgut throughout. 

While in the Simon’s high occlusion 
operation a diverticulum must of necessity 
be formed, in the procedure here de- 
scribed only a shallow niche is left even 
in the most unfavorable cases. A compari- 
son of Figures 3 and 14 will make this 
clear. In Figure 3 (high occlusion) the 
cystoscopic picture of the vesicovaginal 
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Fic. 8. Fic. 9. Fic. to. 


SUI 


Fic. 11. Fic. 12. Fic. 13. 

Fic. 8. Simon’s colpocleisis. V.a., anterior vaginal wall; V.p. posterior vaginal wall. A ring of 
vaginal mucosa is denuded and sutured leaving an area of vaginal mucosa close to the fistula 
which becomes a diverticulum of the bladder. 

Fic. 9. Diagrammatic representation of the first step in the obliteration operation. A circular area 
of vaginal mucosa is denuded for a distance of 114 cm. from the fistula opening. 

Fic. 10. Diagrammatic sketch showing denudation carried out in four quadrants. No vaginal 
mucosa is allowed to remain between the edges of the incision and the fistulous opening. 

Fic. 11. Drawing showing raw surfaces on both sides of the fistula—united by sagittal sutures, 
bringing fistulous opening in contact with the posterior vaginal wall. 

Fic. 12. First layer of sutures tied, second layer of sagittal sutures inserted closing fistulous opening 
and bringing raw surface of bladder in contact with anterior wall of rectum. 

Fic. 13. Closure of margins of the vaginal wound. 
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fistula is the same as before operation. 
The inferior margin of the fistula into 
which the right ureter opened was formed 


Fic. 14. Cystoscopic picture of the bladder after 
the obliteration operation. No diverticulum is 
seen as in Fig. 3, only a small niche. Both 
ureter openings are visualized. 


by the muscular prominence of the inter- 
ureteric ligament. In the shadow, the bot- 
tom of the diverticulum is distinctly 
recognizable as the posterior wall of the 
vagina, which is clearly distinguishable 
from the bladder mucous membrane.* 

Following the operation here described, 
there remains instead of a diverticulum a 
flat white scar which terminates in a small 
niche. (Fig. 14.) 

In the thirty-one cases of postoperative 
vesicovaginal fistulas, in which obliteration 
or occlusion of the vaginal vault was per- 
formed there were two failures: One 
occurred as a result of a serious technical 
error on the part of an inexperienced 
operator (Case 9). One fistula was very 
much improved (Case 6). All of the remain- 
ing twenty-nine patients were cured by a 
single operation. In only one of these cases 
was It found necessary to cauterize a nar- 
row residual fistula with silver nitrate. 

In the first sixteen cases of this series the 


*The assertion by Emge, (1937) that ‘Vaginal 
mucosa transferred into the bladder soon becomes indis- 
tinguishable”’ (explained by the embryological relation- 
ship between the vaginal and bladder tissues) could not 
be substantiated in numerous observations. 
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original Simon’s operation was performed 
and concretions formed in four, while 
among the fifteen vaginal vault obliteration 
operations concretions occurred only twice. 
Little emphasis should be placed on this 
difference owing to the smallness of the 
series. Concretions are not uncommon after 
all fistula operations (Jacoby,”® Rueb- 
samen,*? Heckenbach”). More significant, 
however, is the fact that these secondary 
concretions are extraordinarily soft, easily 
crushed and may be broken up and ex- 
tracted under guidance of the cystoscope. 
(Latzko.*!*) 

It may be worthwhile to emphasize the 
fact that a recurrence of stones was not 
observed in any of our cases. With ade- 
quate treatment and acidification of the 
urine, the tendency for the repeated devel- 
opment of cystitis and urinary infections, 
which is said to be the consequence of 
real and false diverticula, did not manifest 
itself. 

In spite of the good results which we 
have achieved with the obliteration oper- 
ation, we are by no means inclined to 
represent it as the only method of operation 
for postoperative fistulas. In Cases 32 
to 46 of our statistics, we used most 
of the other methods of fistula opera- 
tion: simple denudation and suture, flap 
splitting, extensive mobilization of the 
bladder, attachment of other tissues, Dit- 
tel’s suprapubic method, ureter transplan- 
tation by Coffey’s method, etc., according 
to the specific indications. 

We must not fail to mention that among 
thirty-eight postoperative fistulas, whose 
formation and course could be observed 
by us, nine or 23.5 per cent healed spon- 
taneously. The time required for healing 
varied between seventeen days and three 
months. No essential difference was ob- 
served with reference to the healing 
tendency and the time required for healing 
between fistulas caused by accidental or 
intentional bladder wounds and those due 
to gangrene. 

When spontaneous healing can no longer 
be expected, we consider obliteration the 
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simplest and most successful operation the first condition have been discussed. 


for fistulas following hysterectomy. Never- 
theless, the following conditions must be case of very old women or after complete 


TABLE III 
POSTOPERATIVE VESICOVAGINAL FISTULA—SPONTANEOUS CURE 


Condition No. 2 may be ignored only in the 


No. O tthe Further Observations Result Remarks 
47 |R.B Carcinoma of the cervix. | 7/17/15 wet; vesico- | 10/19/15 fistula closed| 10/28/15 vesico- | Nephrectomy advised 
52 7/16/15 radical abdom-| vaginal fistula spontaneously vaginal fistula| because of left-sided 
inal operation cured ureteral fistula 
48 |S.M. | Carcinoma of the cervix. | 10/22/15 vesicovag-| Short time after re-| 12/9/15 dis -| 8/12/24 well 
45 10/6/15 radical abdom-| inal fistula the size| lease from the hos-| charged with a 
inal operation. Bladder | of a nickel pital, fistula closed | fistula 
resection and suture spontaneously 
49 | F. Tu. | Carcinoma of the cervix. | 10/8/19 vesicovaginal | 11/4/19 dry. Fistula | 11/25/19 cured | 1/31/20 readmission 
40 9/26/19 radical abdom-| fistula closed spontaneously in coma. 2/1/20 died. 
inal operation Residual carcinoma 
and pulmonary gan- 
grene 
50 |B. M. | Carcinoma of the cervix. | 6/15/20 urine bloody. | 8/20/20 dry for the | 10/13/20 cured | 4/17/21 died of recur- 
28 6/10/20 radical abdom-| 6/21/20 vesicovag-| past two days. 9/2/20 rence 
inal operation inal fistula fistula closed spon- 
taneously 
st P. A. | Carcinoma of the cervix. | 11/28/22 wet; vesico- | 8/25/24 dry. Fistula | 9/20/24 cured 
47 11/10/22 radical abdom-| vaginal fistula closed spontaneously 
inal operation. Difficult 
separation of the bladder 
52 |U.L. | Carcinoma of the cervix. | 7/31/24 wet; 8/5/24 | 8/25 1924 dry 9/20/24 cured 2/11/25 concretions 
28 7/25/24 radical abdom-| vesicovaginal fistula removed by endo- 
inal operation. Bladder vesical way. 2/19/25 
highly fixed cured 
53 |T.D. | Carcinoma of the sigmoid | Bladder drained vag- | 11/29/27 removal of | March, 1928 dis- | May, 1933 free of 
39 flexure. 11/13/27 lapar-| inally the tumor which had} charged cured recurrences. Normal 
otomy. Extraperito- been brought out of bladder function 
nealization of the tumor. the abdomen. Dry at 
Encroachment of tumor end of December. 
on the bladder. Resection Fistula closed 
of the bladder wall which 
was infiltrated to the 
thickness of a finger. No 
suture of the bladder. 
Hysterectomy 
44. \S.F. Ovarian cyst and hydro-| 6/8/15 wet; vesico- | 7/11/15 fistula closed | Discharged cured 
53 salpinx. 6/5/18 radical! vaginal fistula spontaneously 
abdominal operation. In- 
jury to the _ bladder, 
sutured 
55 |S.R. | Pyosalpinx 1/14/25 radical] 2/1/25 considerable | 2/11/25 dry, fistula | Discharged cured 
32 abdominal operation bleeding from the} closed spontaneously 


bladder. Vesicovag- 
inal fistula 


fulfilled if the operation is to be successful: 
(1) Previous total hysterectomy; (2) ade- 
quate length of the vagina, in order to be 
sure of an organ fit for cohabitation after 
the loss of at least 1.5 cm.; (3) situation 
of the fistula at the outermost end of the 
vaginal funnel so that the posterior margin 
of the fistula and the scar of closure of the 
vaginal vault coincide. The reasons for 


explanation of this fact to the patient. 
Point 3 is of decisive importance. 

The correct performance of the obliter- 
ation operation is only possible under the 
special conditions emphasized here; and 
in the absence of these conditions, one 
of the usual methods of fistula operation 
may be carried out. In cases of vesico- 
vaginal fistula associated with rectovaginal 
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TABLE IV 
POSTOPERATIVE VESICOVAGINAL FISTULAS—PATIENTS LEFT THE HOSPITAL UNOPERATED UPON 
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56 |G. A. | Carcinoma of the cervix. | 1/8/17 wet; vesicovag-| 4/4/17 discharged.| Did not return 
54 1/3/17 radical abdom- | inal fistula Occlusion opera- 
: inal operation. Separa- tion advised 
: tion of the bladder 
difficult. Exposure of 
the mucous membrane 
wt 
57 | K. A. | Carcinoma of the cervix. | 2/4/19 indwelling cath-| ...................- 5/1/19 discharged | Refused operation 
oe 59 1/27/19 radical abdom-| eter because of incon- uncured 
ce inal operation tinence. 3/21/19 wet. 
4/0/19 vesicovaginal 
fistula 
58 |B.J. | Carcinoma of the cervix. | 11/30/21 bloody urine} ..................-- 12/7/21 died. Au- | Dead of intercur- 
42 11/25/21 radical ab-| passed through the topsy showed du-| rent disease 
3 dominal operation. In-| vagina odenal ulcer with 
% filtration of the bladder intestinal hemor- 
: wall rhage 
59 |D.J. | Carcinoma of the cervix. | 7/10/23 wet (obvious| .................005 8/16/23 died. Au-| Dead as a conse- 
46 7/9/23 radical abdom-| bladder injury). topsy showed| sequence of the 
inal operation. Reoper-| 7/16/23 vesicovaginal phlegmon of the! original operation 
ation because of] fistula pelvic connective 
secondary hemorrhage. tissue 
Resuture of the vaginal 
wall 
60 |S.M. | Carcinoma of the cervix. | 11/7/24 wet. 11/15/24 | 12/6/24 for some time | 1/20/25 discharged| Did not come back 
48 11/4/24 radical ab-| vesicovaginal fistula has been dry, even} almost dry. Di- 
dominal operation (per- when the bladder was| ‘rected to return 
formed elsewhere) not emptied fora num-} for followup 
ber of hours. 1/6/25 
readmission with vesi- 
covaginal fistula 
1S5G. 'Garemoma wet... 09/81/25. 0/9/25 scarcely | Did not return 
6/30/25 radical abdom-| vesicovaginal fistula wet. Discharged, 
inal operation. Resec- to be treated 
rion of the bladder mus- ambulatorily 
culature 
62 | M.M. | Carcinoma of the cervix. | 3/1/26 escape of urine | Increasing marasmus 8/9/26 died. At au-} Closure of the fis- 
37 2/22/26 radical abdom-| through the vagina. topsy bilateral} tula was contra- 
inal operation Bladder empty. Bilat- cystitis, and pye-| indicated because 
eral ureteral fistula. Ionephritis. Ne-| of the bad condi- 
5/4/26 creation of an crosis of the renal! tion of the patient 
artificial vesicovaginal pyramids 
fistula to make possible 
an occlusion operation 
later 
63 | E.L. | Carcinoma of the cervix. | 6 months after operation | 1/13/33 operation for | 3/30/33 discharged 
43 3/5/31 radical vaginal| there was a vesicovag-| rectovaginal fistula.| not cured’ 
operation. Injury to the} inal fistula. 9/5/32 fis-| 1/25/33 discharged 
i bladder which was su-| tula operation (else-| cured. 3/14/33 read- 
tured (elsewhere). Post-| where) without success.|_ mission with inoperable 
operative x-ray and| 1/4/33 admitted with| vesicovaginal fistula. 
fue radium treatment vesicovaginal and rec-| Coffey operation which 
3 tovaginal fistula was advised refused by 
patient 
= 64 |G.M. | 2/13/15 radical abdom- | 4/10/30 admitted to the | The chances of cure of | 4/19/30discharged 
69 inal operation for car-| hospital. The vaginais| radium fistula which} not cured 
cinoma of the cervix.| 3 cm. long. At its end| appeared after fifteen 
Postoperative radium | is a cloaca from which | years are extremely 
treatment. In February} urine and feces pass:| small. Since the patient 
3 18, 1918 rectovaginal] vesico- and rectovagi-| has come to tolerate the 
: fistula. 3/17/19 fistula! nal fistulas condition, attempt at 
operation. After a few operative cure was not 
months, recurrence of advised 
the fistula. Since 
March, 1930, patient 
t was unable to hold her 
urine 
65 |G. F. |Myoma uteri? 3/6/26| 4/5/26 admitted with| .................... 4/8/26 discharged | Recommended op- 
35 vaginal hysterectomy] vesicovaginal fistula not cured eration refused 
(elsewhere) 
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fistula (Cases 32, 37 and 64) the results 
were not striking. 


I 


CONCLUSIONS 


. The genesis and therapy of post- 


operative fistulas are discussed. 


2 


. Obliteration of the vault of the 


vagina is offered as the simplest and most 
effective method of cure for postoperative 
fistulas following total hysterectomy. 

3. Thirty-one cases of vesicovaginal 
fistulas are reported treated by occlusion 


or 


obliteration of the vaginal vault. 


There were twenty-nine cures, one im- 
proved and one failure. 
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THE STERILITY OF AMERICAN MADE SURGICAL 


CATGUT SUTURES 


A TWELVE- YEAR STUDY 
RatpH Oakey CLock, M.D. 
BROOKLYN, NEW YORK 


HE comprehensive studies of Bulloch? 
in 1929 on the subject of the disinfec- 
tion and preparation of catgut for 
surgical purposes brought to light the 
inadequacy of the many types of chemical 
sterilization that had long been employed. 
The work of Meleney and Chatfield” 
emphasized the need of more efficient 
methods of testing the sterility of catgut, 
and they proposed an effective test. The 
fallacy of chemical sterilization of catgut 
sutures and the uniform reliability of care- 
fully controlled heat sterilization were 
demonstrated by the extensive bacterio- 
logic investigations** during which I 
perfected and recommended an improved 
method’ for determining sterility. In his 
survey of catgut sutures available on the 
American market, Brewer! checked and 
approved this method of sterility testing. 
The investigations of the sterility of 
surgical catgut sutures with particular 
reference to American made catgut, which 
were Initiated in 1930 and the results of 
which I reported® in 1935, have been con- 
tinued in each of the subsequent years 
through 1941. The purpose of the continued 
research on this subject has been to ascer- 
tain the annual status of sterility of Ameri- 
can made surgical catgut sutures available 
on the open market, and to report such 
status as a warning to the surgical profes- 
sion as well as to the manufacturers of 
catgut sutures without, of course, disclos- 
ing the identity of any brand. The publica- 
tion of the results for the five-year period, 
1930 to 1934 inclusive, aroused widespread 
interest among the surgical profession as 
indicated by the many hundreds of letters 
received from surgeons in all parts of the 
country. The general approval and support 
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of this work by these men served as a 
stimulus to continue the investigation and 
to conduct a campaign for the purpose of 
establishing an official control of suture 
sterility in the United States. 


MATERIALS 


At periodic intervals during each year of 
this twelve-year study, several lots of the 
various brands of American made catgut 
sutures were purchased on the open market 
from surgical supply dealers. Not infre- 
quently it was necessary for them to obtain 
fresh stock direct from the manufacturers 
to fill my orders. Hence, the suture mate- 
rials used in this investigation—as in all 
my previously reported research—repre- 
sented products of current and recent 
manufacture. 


TABLE I 
TOTAL QUANTITY TESTED OF FOURTEEN AMERICAN 
BRANDS OF CATGUT SUTURES 


Y No. of | No. of | No. of 
Lots | Sutures | Brands 
ee 605 | 6,184 12 
1,381 | 17,386 14T 


* Includes ten of the twelve brands tested during 
1930 to 1934, together with two new brands. 

t Includes the original twelve brands and the two 
new ones. 


In my bacteriologic survey® covering the 
five years from 1930 to 1934 inclusive, 605 
lots comprising 6,184 sutures of twelve 
brands were tested for sterility. Since then, 
during a period of seven consecutive years 
from 1935 to 1941 inclusive, 776 lots 
comprising 11,202 sutures of twelve brands 
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have been tested. These included ten of 
the twelve brands previously investigated 
(Manufacturers G and L were not making 
sutures during any of the seven years of 
this later study), together with two new 
brands which were placed on the market 
during this seven-year period. The entire 
survey for the twelve consecutive years, 
therefore, includes 1,381 lots comprising 
17,386 sutures from fourteen American 
manufacturers. (Table 1.) 


METHODS 


- The bacteriologic technic used during the 
survey of the seven consecutive years, 1935 
to 1941 inclusive, is essentially the same as 
that employed for the five-year investiga- 
tion during the period of 1930 to 1934 inclu- 
sive and was fully described in a previous 
paper.’ However, certain modifications 
have been embodied in the technic in 
recent years including the use of Clos- 
tridium novyi in place of Clostridium 
sporogenes for determining the growth- 
promoting properties of the anaerobic cul- 
ture medium, and Escherichia coli as the 
control organism whose growth should be 
supported by the aerobic culture medium. 

The technic now includes an additional 
step which consists of transferring the 
strand of catgut from the neutralizing 
fluid, Formula a (1 per cent sodium 
thiosulfate and 1 per cent sodium carbonate 
in distilled water), to a test tube containing 
40 cc. of sterile distilled water and incubat- 
ing the tube at 37°c. for twenty-four hours. 
In this step, the suture is washed free of the 
neutralizing fluid which otherwise might be 
carried over into the culture medium, 
especially in the transfer of large size 
sutures (Nos. 1, 2, 3, and 4). Hence, this 
additional step serves a two-fold purpose: 
first, it eliminates the sodium thiosulfate 
which might exert a bacteriostatic action, 
thereby inhibiting bacterial growth; and 
second, it removes the sodium carbonate 
which might increase the hydrogen ion 
concentration of the culture medium to as 
much as pH 8.4—a degree of alkalinity 
which tends to prevent growth of some 
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anaerobes that may be present in the 
catgut. 

In a previous paper’ in which the details 
of my bacteriologic technic for testing the 
sterility of surgical sutures are described, 
the use of a special neutralizing fluid, 
Formula B, is recommended. It consists of 
10 per cent solution of sodium thiosulfate 
in distilled water, for removing large 
amounts of mercury or iodine from sutures. 
In my studies‘ of the chemical sterilization 
of catgut, it was demonstrated that the 
large amount (314 per cent) of a mercury 
compound, with which the sutures of one 
American manufacturer were impregnated, 
could not be entirely removed with a 
neutralizing solution of 1 per cent sodium 
thiosulfate nor even with a 5 per cent solu- 
tion; but that this could be attained by 
means of a 10 per cent solution of sodium 
thiosulfate used as a preliminary additional 
step in the regular technic. That is, the 
suture Is transferred first to a tube contain- 
ing the special neutralizing fluid, Formula 
B (10 per cent sodium thiosulfate in dis- 
tilled water). After incubation at 37°c. for 
twenty-four hours it is transferred to a tube 
of sterile distilled water and incubated 
twenty-four hours, and next the suture is 
transferred to a tube containing the regular 
neutralizing fluid, Formula a, consisting of 
I per cent sodium thiosulfate and 1 per cent 
sodium carbonate in distilled water. 


SPECIAL NEUTRALIZING FLUID 


In his report on the sterility of catgut 
sutures, Brewer! states: ‘‘In cases in which 
large amounts of mercury or iodine are 
known to be present, Clock‘ suggests using 
10 per cent sodium thiosulfate as the 
neutralizing fluid. He suggests that this be 
used in addition to the regular technic so 
that the thiosulfate will be removed by the 
distilled water, which is the first step in the 
regular procedure. I am unable to gather 
from his paper’ his exact procedure but, 
presumably, he then puts the suture 
through one per cent sodium thiosulfate, 
then to medium. I have found by chemical 
test that the suture takes up sufficient 
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thiosulfate from the ten per cent solution 
and carrying it subsequently through the 
one per cent solution is not necessary. ‘ 
It has been the policy in the latter part of 
this survey to place the suture directly into 
the ten per cent sodium thiosulfate for 
twenty-four hours, then into distilled water 
for an additional twenty-four hours and 
then into the medium. ... It has been 
found that the amount of thiosulfate, after 
the distilled water washing, which may be 
carried over into the medium is not 
bacteriostatic.” 

The paper’ to which Brewer refers clearly 
stated the sequence of the steps in the 
technic, so that there should have been no 
doubt about the correctness of the order of 
the procedure. 

With regard to the use of the special 
neutralizing fluid, Formula B (10 per cent 
sodium thiosulfate in distilled water), 
Brewer states that it is not necessary to 
carry the suture subsequently through the 
regular neutralizing fluid, Formula a (1 per 
cent sodium thiosulfate and 1 per cent 
sodium carbonate). Furthermore, he says 
that the amount of thiosulfate, after the 
distilled water washing, which may be 
carried over into the culture medium is not 
bacteriostatic. During many years’ experi- 
ence with the problem of suture sterility, 
I have probably used the special neutraliz- 
ing fluid consisting of 10 per cent sodium 
thiosulfate in a larger number of sterility 
tests than any other bacteriologist, and the 
results of such tests have been repeatedly 
checked by chemical analyses. This exten- 
sive experience lends added weight to my 
recommendation concerning the manner 
of using the special neutralizing fluid, 
Formula Bs. The reason for recommending 
the use of 10 per cent sodium thiosulfate as 
a preliminary additional step to the regular 
technic is very simple. If the technic of 
Brewer is used—that is, omitting the sub- 
sequent incubation in the regular neutraliz- 
ing fluid, Formula a (1 per cent sodium 
thiosulfate and 1 per cent sodium car- 
bonate)—the results of testing nonsterile 
sutures impregnated with 314 per cent of a 
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mercury compound will be as follows: (1) 
growth of bacteria will be inhibited by the 
residual amount of mercury which acts as a 
bacteriostatic agent; (2) chemical analyses 
of the sutures will reveal that this residue 
may amount to as much as 0.9 per cent 
mercury. In my later research, I found that 
the use of stronger solutions of sodium 
thiosulfate—up to 15 per cent—will not 
remove the residual amount of mercury. It 
is absolutely necessary that the catgut be 
“cleared” of this residue through the 
subsequent use of the regular neutralizing 
fluid, Formula a, which consists of 1 per 
cent sodium thiosulfate and 1 per cent 
sodium carbonate. 


RESULTS 


Since the previous investigation® during 
the five-year period of 1930 to 1934 inclu- 
sive, four brands of catgut sutures have 
been discontinued while two new brands 
have been introduced to the American 
market. Manufacturer F discontinued the 
manufacture and sale of sutures in 1937, 
Manufacturers G and L in 1935, and 
Manufacturer J in 1941. Sutures of Manu- 
facturers M and N first became available in 
1935. 

Thus, during the seven-year period from 
1935 to 1941, twelve brands of catgut 
sutures were examined including ten of the 
original twelve brands tested during 1930 
to 1934, together with the sutures of two 
new brands. The total number of brands of 
catgut sutures tested during the entire 
survey of twelve consecutive years was 
fourteen, including the original twelve 
brands and the two new ones. 

Results in 1930 to 1934. The results of 
sterility tests applied to twelve brands of 
American made catgut sutures during each 
of these five years were given in detail in a 
previous paper.® (Tables 1 and 11.) 

Results in 1935. Tests were applied to 
152 lots comprising 2,284 catgut sutures. 
Eight brands were uniformly sterile, while 
the four brands of Manufacturers 4, E, F 
and 1 were found to be nonsterile. (Table 
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Results in 1936. Tests were applied 
during this year to 112 lots comprising 
1,792 catgut sutures. Nine brands were 
sterile, including the eight brands which 
were sterile in 1934;, while the three brands 
of Manufacturers A, F and 1 were found to 
be nonsterile. These three nonsterile brands 
were also nonsterile in 1935. (Table 11.) 
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1938 was again found to be nonsterile this 
year. (Table II.) 

Results in 1940. Tests were applied 
during this year to 109 lots comprising 
1,488 catgut sutures. Ten brands were 
sterile, including nine brands which were 
found sterile in the years 1937, 1938 and 
1939; while the sutures of Manufacturer a, 


TABLE II 
PERCENTAGE OF NONSTERILE LOTS OF CATGUT SUTURES OF THE FOURTEEN AMERICAN BRANDS 


- Manu- | 193% | 193% | 1932, | 1933, | 1934, | 1935, | 1936, | 1037, | 1938, | 1939, | 1940, | 1041, 
Per Per Per Per Per Per Per Per Per Per Per Per 
facturer Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent 
A 100 50 78 85 gi 36 8 o oO o 15 12 
E 20 57 83 16 54 o 
F 50 100 88 57 33 22 10 
I 57 28 16 12 28 6 


o indicates sterility; 


Results in 1937. This year, 104 lots 
representing 1,486 catgut sutures were 
tested. Ten brands were sterile, while the 
product of Manufacturer m was found to be 
nonsterile. Eight of the ten sterile brands 
were also found sterile in 1936, while seven 
of them were sterile in 1935. (Table 11.) 

Results in 1938. Tests were applied to 
94 lots comprising 1,262 catgut sutures. 
Again, ten brands were sterile, the same ten 
brands which were found sterile in 1937, 
while the product of Manufacturer m which 
was nonsterile in 1937 was again found to 
be nonsterile this year. (Table 11.) 

Results in 1939. In this year, 114 lots 
consisting of 1,646 catgut sutures were 
subjected to tests for sterility. Again, ten 
brands were sterile, and they were the same 
ten brands which were found sterile in 1937 
and 1938; while the product of Manufac- 
turer M which was nonsterile in 1937 and 


— indicates sutures not being manufactured. 


which had been sterile over a period of 
three consecutive years, were found to be 
nonsterile. (Table 11.) 

Results in 1941. Tests were applied to 
gt lots comprising 1,244 catgut sutures. 
Nine brands were sterile, these being nine 
of the ten brands which were found sterile 
in 1940, while the sutures of Manufacturer 
A were again found to be nonsterile. 


(Table 11.) 


SUMMARY OF RESULTS 


Five-Year Period, 1930 to 1934. The 
results of the five-year investigation‘ of the 
sterility of twelve brands of American made 
catgut sutures showed that six brands were 
uniformly sterile during the five consecu- 
tive years of 1930 to 1934 inclusive. During 
this period, the sutures of Manufacturers A 
and F were found to be nonsterile every 
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year. The products of Manufacturers E and 
G were nonsterile in three consecutive years 
and then, after an interval of one year in 
which they were sterile, were again found 
to be nonsterile. One brand, marketed by 
Manufacturer 1, was nonsterile in 1930 and 
then, after proving to be sterile in 1931, was 
found nonsterile in the next three consecu- 
tive years. The other nonsterile brand, 
product of Manufacturer J, was found to be 
nonsterile in two nonconsecutive years. 
(Table 11.) 

During the last year (1934) of the five- 
year investigation, five brands of American 
made sutures were found to be nonsterile; 
and they were the same five brands that 
proved to be nonsterile in the first year 
(1930) of the survey, namely, sutures of 
Manufacturers A, E, F, G and 1. Therefore, 
during the five-year period, absolutely no 
improvement occurred in the status of the 
sterility of American made catgut sutures; 
so that the danger of nonsterile sutures 
which was apparent in 1929 still existed. 

Seven-year Period, 1935 to 1941. The 
results of the seven-year survey of the 
sterility of twelve brands of American 
made surgical catgut sutures showed that 
six brands were uniformly sterile during the 
seven consecutive years of 1935 to I94I 
inclusive. 

During this seven-year period, the su- 
tures of Manufacturer a, which were found 
to be nonsterile for two consecutive years 
(1935 and 1936), proved to be sterile during 
the next three consecutive years (1937, 
1938 and 1939); but these were found to be 
nonsterile again during the last two con- 
secutive years (1940 and 1941). The sutures 
of Manufacturer E which were found to be 
nonsterile in 1935 were sterile during the 
following six consecutive years. Sutures of 
Manufacturer F were found to be nonsterile 
in two consecutive years (1935 and 1936), 
and in the next year their manufacture was 
discontinued. The sutures of Manufacturer 
1 were found to be nonsterile in the two 
consecutive years of 1935 and 1936; but 
during the next five consecutive years this 
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brand of catgut sutures was sterile. The 
sutures of Manufacturer 5 were sterile 
during six consecutive years, but their 
manufacture was discontinued in the final 
year (1941). The product of Manufacturer 
M, which was sterile in two consecutive 
years (1935 and 1936), was found to be 
nonsterile during the following three con-- 
secutive years (1937, 1938 and 1939); and 
then was again sterile in the last two years 
of this study (1940 and 1941). (Table 11.) 
Twelve-year Period, 1930 to 1941. This 
twelve-year study of the sterility of four- 
teen brands of American made surgical 
catgut sutures demonstrated that, of the 
eight brands that were continuously 
marketed during this period of twelve 
consecutive years, 1930 to 1941 inclusive, 
only five brands were uniformly sterile and, 
therefore, safe to use. The sutures of 
Manufacturer a, after exhibiting improve- 
ment during three consecutive years (1937, 
1938 and 1939), were found to be non- 
sterile again in the last two consecutive 
years. The greatest improvement was 
shown by the product of Manufacturer E, 
which was found to be nonsterile in five of 
the first six years but which was sterile 
during the past six consecutive years. The 
sutures of Manufacturer F, which were 
found to be nonsterile in seven consecutive 
years, are no longer manufactured. Like- 
wise, the sutures of Manufacturer G, which 
were found to be-nonsterile in four out of 
five years, are not now manufactured. One 
brand, marketed by Manufacturer 1, was 
nonsterile in 1930 and then, after proving 
to be sterile in 1931, was again found to be 
nonsterile in the next five consecutive years 
(1932 to 1936 inclusive); but during the 
following five consecutive years (1937 to 
1941 inclusive) the sutures of this manufac- 
turer were sterile. The product of Manufac- 
turer J, which was found to be nonsterile in 
two nonconsecutive years during the first 
five years of this survey, was sterile during 
the following six consecutive years and its 
manufacture was discontinued in the final 


year (1941). 
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CONCLUSIONS 


From this twelve-year survey of the 
status of the sterility of American made 
surgical catgut sutures, embracing fourteen 
different brands and comprising 1,381 lots 
and a total of 17,386 catgut sutures, the 
following outstanding facts are important: 

1. One manufacturer, who for several 
years used large amounts of a soluble mer- 
cury salt with which to impregnate catgut 
sutures and who depended upon such 
chemical treatment for sterilization, con- 
tinues to impregnate the sutures heavily 
with mercury. However, heat of a sufficient 
degree and duration to sterilize is now also 
used. The physical properties of the sutures 
also indicate that adequate heat is now 
used in the sterilization process. 

2. The sutures of Manufacturer E which 
formerly were impregnated with copper 
salts are now subjected to heat treatment. 
Apparently, this manufacturer no longer 
places reliance upon the chemical method 
of sterilization. 

3. The sutures of Manufacturers F and 
G, which were found to be nonsterile 
repeatedly over a period of several years, 
are no longer manufactured. Likewise, the 
sutures of Manufacturer J, which were 
intermittently nonsterile during the early 
years of this investigation, are not now 
manufactured. Hence, these three sources 
of possible danger to the hospital and surgi- 
cal profession have been removed. 

4. The sutures of Manufacturer a, how- 
ever, exhibit a degree of unreliability that 
is dangerous. For seven consecutive years, 
the high percentage of nonsterile lots of this 
brand of sutures indicated that entirely 
inadequate heat or none whatever was used 
for sterilization purposes, reliance having 
been placed upon chemical methods of 
sterilization. And then, during the next 
three consecutive years, this brand of 
sutures showed entire absence of bacterial 
growth and the sutures possessed certain 
physical properties characteristic of heat 
sterilized catgut. But during the last two 
years (1940 and 1941), this brand of sutures 
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again was found to be nonsterile, and the 
physical properties indicate that inade- 
quate heat is being used for the sterilization 
method. 

5. The sutures of Manufacturer m also 
presented an uncertain condition of steril- 
ity. During the first two years (1935 and 
1936) these sutures were sterile; in the next 
three consecutive years (1937, 1938, and 
1939) this brand of sutures was found to be 
nonsterile; and then, for the last two con- 
secutive years (1940 and 1941), they were 
sterile. 

6. The sutures of Manufacturer N proved 
to be sterile in each of the seven years that 
they were available on the market (1935 to 
1941 inclusive). 

7. During the past seven years, there 
was a progressive improvement in the 
status of the sterility of American made 
catgut sutures. An excellent example of 
this encouraging trend is the product of 
Manufacturer E which was found to be 
nonsterile in five of the first six years of this 
study, but which was sterile during the 
past six consecutive years (1936 to I94I 
inciusive). 

8. Of the eight brands of American made 
surgical catgut sutures that were continu- 
ously manufactured and sold on the open 
market during this period of twelve con- 
secutive years, only five brands (products of 
Manufacturers B, C, D, H and K) were 
uniformly sterile every year and, therefore, 
safe to use. 

g. As a direct result of the widespread 
publicity accorded the results of my 
investigations on suture sterility,*~® the 
improved bacteriologic method which I 
perfected and which has been accepted by 
workers everywhere was adopted with 
certain additional procedures and modifica- 
tions by the United States Pharmacopoeia 
x1 as the standard technic for ‘‘Tests for 
the Sterility of Solids’? which became 
official on January 1, 1941. This test is now 
being enforced by the Federal Food and 
Drug Administration as originally recom- 
mended’ in 1935. 
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THE growth and preservation of hair is dependent upon a proper trophic 
nerve supply. In trigeminal neuralgia, when the frontal branch is involved, 
the hair may drop out over the area supplied by this nerve. 
From—‘‘Symptoms in Diagnosis” by Jonathan Campbell Meakins (Little, 
Brown and Company). 
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IMMEDIATE COVERING OF DENUDED AREA OF SKULL 


J. BrANSsFIELD, M.D. 


Surgeon to Doctors Hospital, American Oncologic 
and St. Vincent’s Hospitals 


PHILADELPHIA, PENNSYLVANIA 


URGICAL removal of malignant le- 
sions of the forehead and _ scalp, 
especially those lesions which are re- 
current, require wide excision. At least 


2 cm. of good tissue must be excised beyond — 


the zone of infiltration. Furthermore, for 
the greatest margin of safety, one must 
usually go deeply through the aponeurosis 
and remove the pericranium. The extent 
of the excision must not be limited by con- 
siderations of disfigurement or ease of 
repair. It is by far wiser to remove too 
much than too little. While immediate 
plastic repair is desirable for cosmetic 
reasons, a more important reason for 
immediate repair is that experience shows 
that allowing such wounds to heal by 
granulation encourages infection with loss 
of substance and favors recurrence of a 
malignancy. Many experimental observa- 
tions on the growth and repair of tissues 
are available to substantiate this experience 
as a scientific fact rather than as a mere 
clinical impression. Certainly, the time 
honored method of drilling holes through 
the outer table of the skull to permit 
granulations to grow up from the can- 
cellous bone has not been satisfactory. We 
are sure the number of recurrences is 
greater when the wound is permitted to 
granulate than when the excision and re- 
pair are carried through in one operation. 
(Fig. 1.) 

It is well known that a free skin graft 


will not live when placed upon bone sur- 
faces from which the periosteum has been 
stripped. On the skull, however, we have 
demonstrated with complete success the 
feasibility of sliding or rotating large 
pedicle flaps of scalp or forehead skin graft 
from one position to another, even though 
the area of skull which is covered by the 
flap is entirely denuded of pericranium. 
(Fig. 2.) This flap is incised down to, but 
does not include the pericranitum. Now 
when the flap is lifted and shifted into 
the defect which is to be covered, a fresh 
area is exposed whose base is covered by 
pericranium. On this fresh area which has 
pericranium for a floor, a free skin graft 
will live. The free split or full thickness 
graft is obtained from the thigh or ab- 
domen. (Fig. 3.) 


CONCLUSIONS 


Whenever the pericranium of the skull 
is removed surgically or by trauma, the 
defect should be covered immediately 
with a full thickness pedicle flap of adjacent 
scalp. The pedicle flap is raised from but 
does not include the pericranium. 

The defect created by the shifting of the 
pedicle flap has pericranium for a floor and 
may be covered by a free graft. 

This free graft may be a split or full 
thickness graft and is usually obtained from 
the abdomen or thigh. 
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Fic. 1. Outline of excision showing area of frontal bone to be 


denuded. 


Xo 


Fic. 2. Parietal weeks has been freed from its pericranium and 
swung anteriorly to cover defect. 
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Fic. 3. Parietal defect with floor of pericranium ready to receive 
full thickness “free” graft from thigh. 


Fic. 4. Case No. 1499. A, sliding graft 
and full thickness free graft in posi- 
tion; B, hair grown on sliding flap of 
scalp; c, bald area when full thick- 
ness graft is laid. 
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Fic. 4B. Fic. 


Fic. 5. Case No. 4169. A, basal cell lesion before excision; 
B, sliding graft after excision of epithelioma. 


Fic. 6. A, cystic epithelioma before excision; B, hair bearing sliding graft 
in position after excision of epithelioma. 
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A NEW METHOD OF VALVULAR GASTROSTOMY* 


M. E. M.D. 
On Attending Staff, Emanuel Hospital 


PORTLAND, OREGON 


N most of the earlier types of gastros- 
tomies, such as the Witzel, the Senn, 
and the Kader, the fistulous tracts are 

Iined by the serosa of the stomach wall. 
In spite of the easy technic these gas- 
trostomies have definite disadvantages. 
Leakage, which soils and irritates the 
surrounding skin, cannot always be pre- 
vented. A permanent tube is necessary in 
order to prevent the obliteration of the 
fistulous tract. The serosa is constantly 
being irritated by the gastric contents and 
the catheter. If the catheter is removed, it 
may be very difficult or altogether impossi- 
ble to reintroduce it. The protruding tube 
and bulky dressings are an unpleasant 
ordeal for the patient. 

In order to circumvent the disadvantages 
of a fistulous tract lined by serosa, various 
attempts have been made to fashion a tube 
Imed with mucosa. In the Beck-Jianu 
method a long tube is formed from the 
greater curvature of the stomach. This tube 
must not only be wide but also long in 
order to pass through a subcutaneous 
channel. The utilization of a large part of 
the stomach for a gastrostomy has its 
disadvantages, particularly in a contracted 
stomach. Hour-glass deformity may take 
place after this type of an operation. In the 
Janeway method a tube pedicle is formed 
from a transversely placed rectangular area 
in the anterior wall of the stomach with its 
base at the greater curvature. Since this 
type of gastrostomy does not permit as 
long a tube as in the Beck-Jianu method, 
the Janeway type will be less efficient in 
preventing the escape of the stomach 
contents. Spivak added a stop-valve at the 
base of the pedicle tube by the creation of a 
fold from the stomach wall. 

In a recent publication, Richard H. 


Sweet reviews his personal experiences 
with the various methods of gastrostomy. 
According to this author patients treated 
by the Beck-Jianu and the Spivak methods 
are more comfortable and easier to care for 
than the group in which the serosa lines the 
fistulous tract. Sweet’s observations also 
indicate that regurgitation is less likely to 
occur in the Beck-Jianu type than in the 
Spivak method which technically is easier 
to form. Those who have had experience 
with the construction of Pavlov pouches 
for experimental purposes have observed 
that in order to prevent leakage from the 
main stomach there must be no com- 
munication between the stomach and the 
pouch. A small opening in the mucosal 
diaphragm separating the main stomach 
from the pouch will permit leakage of the 
stomach contents. If leakage is prevented 
in the tubular gastrostomies, such as in the 
Janeway or Beck-Jianu types, which do not 
differ from the tube pedicle of the pavlov 
pouch, it must apparently be due to a kink 
or to the long tract passing through a 
subcutaneous channel. The possibility of 
the abdominal muscles exerting some 
sphincteric action has been considered 
important by some. 

In most of these tubular gastrostomies 
one does not find a deep invagination of the 
tube in order to form a valve. Spivak 
utilizes a fold near the base of the tube. 
Herbert D. Adams of the Lahey Clinic 
suggests that the proximal end of the 
Janeway gastrostomy “may be inverted a 
short distance into the gastric lumen, 
creating a circular valve as in the Senn type 
of gastrostomy.” Quoting further from 
Herbert D. Adams: ‘‘This, however, is not 
essential for a tight closure of the new canal 
since it is placed obliquely in relationship: 


* From the Department of Physiology, University of Oregon Medical School. 
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to the stomach wall and through the rectus strangulation of its blood supply and 
muscle so that two different forces tend necrosis of the terminal end of the tube. If 
toward closure and effectually prevent an invagination of the tubular tract is 


Fic. 1. Incision parallel to the lesser curvature; Fic. 2. A tunnel has been formed by the approxi- 
suturing of the seromuscularis over the rubber mation of the anterior stomach wall over the 
tube. rubber tube. 


leakage: first, an increase in the intragastric attempted at all, it should encompass the 
pressure forces the walls of the tract whole length of the tube so that a long 
together, and second, the constricting channel lined by two layers of stomach wall 
influence of the rectus muscle.”” My own __ is formed. The tube thus formed and lined 


Fic. 3. A crushing clamp in place on the anterior Fic. 4. The mucosal edge of the pedicle tube is 


stomach wall. A continuous suture of catgut is 
begun for closure of the serosal surface of the 
stomach wall. By the manipulation of the 
crushing forceps the mucosal surface can be 
everted and exposed in order to apply an 
additional suture over the clamp. Insert: Two 
crushing clamps applied anterior to the original 
suture which fashioned the pedicle tube. 


sutured over the original seromuscular suture. 
In this illustration the anterior stomach wall 
is flared open in order to demonstrate the steps 
of the technical procedure. The crushing clamps 
may be dispensed with if every bleeding point 
is ligated. 


by mucosa should protrude into the lumen 


experience with this type of a Janeway of the main body of the stomach, not unlike 
gastrostomy by inverting the base into the that of the ileocecal valve. In order to 
body of the stomach has resulted in the compensate for the absence of the neuro- 
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muscular mechanism this valve should be 
made longer than the ileocecal valve. The 
invagination should be carried out in such 


Fic. 5. The pedicle tube has been formed. At this 

stage it is lined inside by serosa and outside by 

mucosa. An artery forceps which is introduced 

through the tunnel pulls on the suture hanging 
from the terminal end. 


a manner that no strangulation of the blood 
supply is possible. The invagination of the 
Janeway gastrostomy tube at its base, even 
for a short distance, as suggested by 
Adams, necessitates much suturing of the 
stomach wall around the tube. Such a 
procedure has not only proved unsuccessful 
in the patient but also in experimental 
animals due to strangulation of some of the 
blood supply. Likewise it failed to create a 
long tube protuding into the Iumen of the 
stomach and was not lined by two walls 
snugly hugging each other as was the 
purpose of the experiments. The next 
attempt was made to invaginate a pedicle 
tube at its middle instead of its base. Due 
to the rigidity of the walls and the narrow 
diameter of the tube, this maneuver re- 
quired much force. There was danger of 
trauma and strangulation of the blood 
supply. This type of invagination on two 
experimental dogs resulted in strangulation 
of the blood supply to the terminal end of 
the gastrostomy tube. The animals suc- 
cumbed to peritonitis from necrosis of the 
terminal end of the tube. 

The valvular gastrostomy which is 
depicted in the illustrations and which has 
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been carried out on cadavers and dogs 
before being used on a patient, is performed 
in the following manner: 


Fic. 6. The pedicle tube has been invaginated. 


The peritoneal surface of the stomach wall is 
sutured to the peritoneal surface of the pedicle 
tube just below its mucosal cuff. 


The abdomen is entered through a high 
left rectus incision. An incision about 5 cm. 
long and more or less parallel to the lesser 
curvature is made in the anterior stomach 
wall. A rubber tube 114 cm. in diameter is 
placed transversely on the anterior wall of 
the stomach. ‘The seromuscularis of the 
stomach wall is sutured over the rubber 
tube. The next step may be carried out 
either by cutting between two crushing 
clamps and separating the tube from the 
main stomach or simply by cutting the 
stomach wall on each side of the tube and 
ligating each individual blood vessel. The 
mucosal edges over the pedicle tube are 
sutured with catgut. A long artery forceps 
is Introduced into the lumen of the tube 
from its greater curvature side. At this 
stage the pedicle tube is lined inside by 
serosa and outside by mucosa. The termi- 
nal end of the tube is invaginated with ease 
by a gradual pull on the attached suture. 
In this method of invagination there is 
absence of crowding and rigidity such as 
has been experienced in the invagination of 
Beck-Jianu or Janeway tubes. The defect 
in the anterior wall of the stomach is 
closed. The serosa of the stomach wall 
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proper is sutured to the serosa of the tube through the gastrostomy opening without 
Just proximal to the mucosal cuff. The any leakage taking place after such a 


valvular gastrostomy, which is double- 


Fic. 7. The surgical wound in the anterior 
stomach wall has been closed. The seromus- 
cularis of the stomach wall is sutured to the 
pedicle tube at the serosal margin of the cuff. 


walled, is thus completely and _ loosely 
surrounded by the anterior stomach wall. 
If leakage should take place in the suture 
Ine, it would escape into the stomach 
cavity and not into the peritoneal cavity. 
This is also true of the terminal part of the 
gastrostomy since the stomach wall sur- 
rounding the tube is sutured to the peri- 
toneum, the muscle and the skin. Even if 
partial necrosis of the terminal end should 
take place, it would not result in peritoni- 
tis. On two occasions I have fastened the 
terminal end only of the tube to the ab- 
dominal wall in dogs. This resulted in 
leakage and peritonitis. When performing 
this type of gastrostomy in individuals with 
a thick layer of subcutaneous fat, it is 
advisable to make two elliptical excisions 
of the skin on each side of the protruding 
cuff. 

The valvular type of gastrostomy was 
used on a male patient, seventy-four years 
old, with carcinoma of the esophagus. It 
has now been four months since the gastros- 
tomy was performed. At no time has there 
been any leakage of the stomach contents. 
This patient uses a large caliber tube dur- 
ing feeding time only. I am also able to 
introduce my finger into the stomach 


maneuver. 


Fic. 8. The stomach wall proper is sutured to the 
peritoneum. Insert: Cross section of the val- 
vular gastrostomy. Only the stomach wall 
proper is sutured to the skin, the muscle and 
the peritoneum. Leakage from the suture line 
is unlikely to give much concern since the 
pedicle tube is inside the stomach. 


Fic. 9. Photograph of the valvular gastrostomy 
opening four months after the operation. 
CASE REPORT 


Case No. B-26137. This patient appeared 
in my office on April 15, 1941, complaining of a 
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distressing feeling in the epigastrium which he 
first noticed two months prior. He had the sen- 
sation that the food stopped in the stomach. 
His appetite was poor and there was some loss 
of weight. Hemoglobin was 88 per cent; white 
blood count, 13,400; red blood count, 5,005,000. 
There was no free acidity of gastric contents. 
The x-ray findings at this time showed no 
abnormality in the esophagus. The stomach 
was normal and atonic. Because the x-ray 
findings were negative, the patient was gastro- 
scoped on two occasions. There was no diffi- 
culty in passing the gastroscope through the 
esophagus at either time of gastroscopic exami- 
nation. No ulcers or neoplasms could be seen 
on any of these examinations, only partial 
atrophic gastritis on the lesser curvature of the 
stomach. 

On June 26, 1941 the patient was explored 
through an upper midline incision. There were 
large Iymph-nodes on the lesser curvature of 
the stomach near the cardia. There were 
smaller nodes in the omentum. A large node 
from the lesser omentum and one from the 
greater omentum were removed for frozen sec- 
tion. The pathological diagnosis was that of 
undifferentiated adenocarcinoma. The nodes 
from the greater omentum did not show any 
carcinomatous infiltration. The anterior wall of 


the stomach was opened and the inside of the - 


stomach explored. There were no tumors seen 
or palpated. A finger was then introduced into 
the esophagus through the cardia. At first it 
admitted my little finger with great difficulty. 
Later, when the esophagus was dilated, some 
induration was felt in the lower esophagus. The 
abdomen was closed after repair of a ventral 
hernia in the midline. The patient improved 
and began to take solid and semisolid food. The 
relief, however, was only for approximately two 
or three weeks. He began to have increasing 
difficulty in swallowing so that he could take 
only small quantities of liquids. 

On August 12, 1941 he was explored again 
with a view to performing a gastrostomy. The 
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same condition was found as on the previous 
operation. A typical valvular type of gastros- 
tomy depicted in the illustrations was per- 
formed. The patient improved. He was sent for 
x-ray therapy. At that time another exami- 
nation was made of the esophagus. An irregu- 
larity of the esophagus was found which began 
at the junction of its middle and lower thirds 
and cut off the esophagus abruptly at this 
point. Only a small trickle of barium went 
down to the stomach. The total Iength of this 
stenosis was 12 cm. It was considered inadvis- 
able to give the patient x-ray therapy. 

The gastrostomy functions perfectly. There 
is no need of an indwelling tube. The patient 
is able to take food through a large diameter 
tube. 


SUMMARY 


A method for valvular gastrostomy is 
presented. The tubular gastrostomy pro- 
jects into the Iumen of the stomach and is 
lined by stomach mucosa on both sides. 
This type of gastrostomy has been success- 
fully performed on a patient with carci- 
noma of the esophagus. There was no 
leakage of gastric contents at any time. A 
rubber tube was used only during feeding 
periods. 
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ACROMIOCLAVICULAR DISLOCATION FIXED BY A 
VITALLIUM SCREW THROUGH THE JOINT 


G. T. Tytsr, Jr., M.D. 


GREENVILLE, SOUTH CAROLINA 


HERE are several operative methods 

of reducing the dislocated acromial 

end of the clavicle. Bunnell, Mey- 
erding, and Watkins have each described a 
technic. Probably the oldest operation is 
wiring the clavicle to the acromion. This 
is not always so easy as it appears. By 
another method, a Kirchner wire is passed 
through the acromion to engage and hold 
the clavicle in place. Six weeks later the 
wire is removed. Recently, Bosworth* 
secured excellent results by passing a 
vitallium screw through the clavicle and 
the coracoid process. His technic is rather 
elaborate. The patient is in a sitting posi- 
tion; a special screw is required; the open- 
ing in the coracoid is made with an awl 
passed through that in the clavicle; finally, 
the bones must be held in position until 
the screw is driven home. 

It occurred to me that a screw might be 
passed obliquely through the clavicle into 
the acromion. In a recent case this was 
done. The clavicle was replaced; a hole 
was drilled through it into the acromion; 
a vitallium screw was inserted and driven 
home, securing the bones in position. 
Novocain (1 per cent) infiltration was the 
method of anesthesia. Two months later 


the result was entirely satisfactory. The 
patient is to be drafted into the Army. 
Although no conclusions can be drawn 


Fic. 1. 


X-ray taken five days after operation. 
The oblique view represents the screw as hav- 
ing passed through the acromion; but this is not 
the case. The screw passed into the acromion. 


from one case, the simplicity of this 
method recommends it. Since such disloca- 
tions are likely in industry and among our 
armed forces, the use of a simple method 
of reducing them seems practical. 


* Bosworth. Surg., Gynec. er Obst., December, 1941. 
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Reports 


LYMPHOSARCOMA OF THE STOMACH* 
REPORT OF A CASE WITH SOME CLINICOPATHOLOGICAL NOTATIONS 


Joun B. O’DonocuHuE, M.D. AND 


Maurice B. JAcoss, M.D. 


Professor of Surgery, Loyola University Medical School; Associate in Surgery, Loyola University Medical School; 


Attending Surgeon, Cook County Hospital 


CHICAGO, 


HE earliest reported cases of sar- 

coma of the stomach found in the 

literature are those by Sibley,! in 
1816, and by Bruch,? in 1847. Since that 
time interest has primarily been centered 
on this type of neoplasm because of its 
relative infrequent occurrence, and _ sec- 
ondly, the more favorable prognosis af- 
forded to a patient with a malignancy 
arising from lymphoid tissue, in comparison 
to malignant lesions arising from epithelial 
tissue of the stomach. 

TABLE I 


INCIDENCE OF SARCOMA IN MALIGNANT LESIONS OF 
THE STOMACH 


No. No. 
Cases Cases 
Author Year 


cinoma | coma 


Smithies and Ochsner’. .|1919 921 4 
Pack and McNeer’..... 1935 400 5 
1913-1932 628 9 
Walters et al.!®......... 1907-1938] 6,242 110 
Cameron and Breslich®. ./1930—1940 135 2 


Cook County Hospital! 
11,882 autopsies...... 1930-1940 272 6 
Surgical Pathology. . .|1933-1940 180 3 


Masson‘ reviewed the cases of malignant 
lesions of the stomach encountered at the 
Mayo Clinic from 1908 to 1920 and found 
only thirteen proved cases of sarcoma in 


Associate Attending Surgeon, Cook County Hospital 
ILLINOIS 


2,067 cases of malignant lesions of the 
stomach. Haggard‘ found that up to 1920, 
only 244 cases of sarcoma of the stomach 
were reported in the literature. In 1931, 
Askey® collected ninety-one additional 
cases, and in 1941, Cameron and Breslich® 
reviewed the literature and found 104 
isolated cases of gastric sarcoma had been 
reported in the preceding ten years (1930 
to 1940). In all, less than 500 cases have 
been reported up to the present time. 


(Table 1.) 


CASE REPORT 


A. D., a white male, aged sixty-three, was 
admitted April 22, 1941, to the Cook County 
Hospital (surgical service of Dr. J. B. O’ Donog- 
hue) with complaints of anorexia and vomiting 
following the ingestion of food of two months’ 
duration. Marked generalized weakness of six 
weeks’ duration was present. It was learned, 
however, that his immediate reason for seeking 
hospitalization was because of persistent ab- 
dominal pain of four days’ duration which was 
described as cutting like, and located to the 
right of the umbilicus. Radiation of the pain 
across the epigastrium to the left hypochon- 
drium would occur upon the ingestion of food. 
At the onset of his illness, the patient was able 
to retain milk and soup, but for three weeks 
preceding hospitalization, emesis would occur 
whenever any food with the exception of milk 
was taken. 

A weight loss of 50 pounds had occurred 
during the past year; hematemesis or tarry 


*From the Departments of Surgery, Cook County Hospital and Loyola University School of Medicine. Read 
before the Chicago Pathological Society, January 12, 1942. 
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stools had never been noted by the patient. His 
past medical history was irrelevant. His 
familial history was of having a brother suc- 
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one examination of the stool was made, this 
was negative for blood. The blood cevitamic 
acid level was 0.1 mg. 


Fic. 1. Roentgenogram showing large filling defect in- 


volving the pars prepylorica and the distal half of the 


pars media of the stomach. 


cumb to a stomach ailment; however, the exact 
nature was not known to the patient. 

On physical examination, the patient ap- 
peared emaciated and exhibited a marked 
generalized weakness. His temperature was 
97.6°F.; pulse rate 84; respirations 20 and blood 
pressure of 124/100. The essential physico- 
pathological findings were limited to the 
abdomen which was scaphoid; tenderness on 
palpation was present in the epigastrium. No 
masses were palpable, although the liver edge 
was just made out below the right costal 
margin. 

Laboratory examination revealed the blood 
hemoglobin to be 75 per cent (Sahli), the 
erythrocytes numbered 4,200,000 and the 
leuckocytes 10,000 cells per cubic millimeter, 
respectively. The serological reaction was nega- 
tive, as was also the urine for albumin, sugar, 
bile and blood. Gastric analysis by the Ewald 
test meal revealed an absence of free hydro- 
chloric acid; the combined acid, however, was 
53 degrees. Blood was absent both grossly and 
chemically from the stomach contents. Only 


A barium meal was administered and the 
roentgenologist found a large, rigid, super- 
imposable defect involving the entire pars 
prepylorica and the distal half of the pars 
media. The opinion was expressed that the 
findings were indicative of an advanced 
carcinoma of the stomach. (Fig. 1.) Gastro- 
scopic examination confirmed the roentgeno- 
logical findings. A roentgenogram of the chest 
revealed no apparent metastasis. The patient 
was prepared for operation, the preoperative 
diagnosis being carcinoma of the stomach, 
although the absence of blood in the stool 
could not be correlated with the clinical history 
and laboratory findings. 

On May 6, 1941, under cyclopropane anes- 
thesia the abdomen was opened through a left 
para median epigastric incision. A large firm 
mass involving the pyloric and prepyloric por- 
tions of the stomach was present. The peri- 
gastric lyinph-nodes were enlarged and firm. 
No apparent metastasis in the liver or to 
the peri-aortic lymph-nodes were present. The 
lesion appeared resectable; accordingly, the 
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NG stomach was mobilized and a high subtotal 
‘ gastric resection was performed. The continuity 
of the gastrointestinal tract was re-established 

by the Pélya type of gastrojeyunostomy. 
The resected specimen was submitted to the 


Fic. 2. Low power photomicrograph taken 
from ulcerated area of the stomach show- 
ing diffuse lymphocytic infiltration of the 
stomach wall. (Hemotoxylin-eosin stain. 
X 99.) 


Department of Surgical Pathology and was 
described as follows: Grossly: “In the mucosa 
of the distal end is a 5.5 X 6.5 cm. ulcer 
located on the lesser curvature. The edges of 
this defect are firm and rolled, the base is clean. 
Just proximal to the ulcer is a slight narrowing 
of the lumen and another ulcer, measuring 2.5 
cm. in diameter is present whose edges are 
more irregular. Several lymph nodes, the largest 
measuring up to 1.2 cm. in diameter are 
attached to the pyloric end. Microscopically, 
sections taken from the ulcerated area reveals 
a reticulum cell sarcoma of the stomach.” 

3 The postoperative course was entirely un- 
: eventful, multiple blood transfusions, paren- 
teral fluids, intravenous cevitamic acid together 
7 with general supportive measures resulted in his 
“ being afebrile on the fourth postoperative day. 
2 On his fourteenth postoperative day, the 
patient was discharged from the hospital and 
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Fic. 3. High power photomicrograph show- 


NovEMBER, 1942 


referred to the x-ray therapy division where he 
received twenty-one treatments from May 26 
to August 12, 1941, each treatment consisting 
of 300 r units, the rays being administered over 


five fields. 


ing infiltration of stomach wall by lymph- 
ocytes. The nuclei are rich in chromatin 
and are surrounded by a narrow rim of a 
pale staining cytoplasm. Variations in size 
and shape are present. (Hematoxylin-eosin 
stain. X 670.) 


The patient has since gained 30 pounds in 
weight, feels stronger and at the present time is 
working. A barium meal given on December 5, 
1941, shows a well functioning stoma and no 
apparent neoplastic involvement of the stom- 
ach. (Figs. 2 to 6.)* 


DISCUSSION 


The frequency of the sarcoma of the 
stomach was given in 1919 by Ewing” as 
comprising 1 per cent of all gastric malig- 
nancies. This is in conformation with 
operative and autoptic statistics from 
German clinics given by Ziesche and 
Davidson" a decade earlier. 


* On September 14, 1942, this patient was contacted. 
He is going to business and is feeling fine. 
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In the ten-year period from January 1, 
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were seen, compared to 180 cases of car- 


1930 to January 1, 1940, a total of 11,882 cinoma of the stomach, giving a ratio of 


consecutive necropsies were performed at 


I case of sarcoma to every 60 cases of 


Fic. 4. High power photomicrograph showing separation of the 
muscle bundles of the stomach by invasion of the lymphosar- 
comatous cells. (Hematoxylin-eosin stain. X 670.) 

Fic. 5. Low power photomicrograph of a perigastric lymph-node. 
Only one lymph follicle is present. The remainder of the archi- 
tecture has been replaced by lIymphosarcomatous elements. 


(Hematoxylin-eosin stain. X 99.) 


the Institute of Pathology of the Cook 
County Hospital. In this total, 278 cases 
of malignant lesions of the stomach were 
encountered, of these six cases were sar- 
coma. Only two of the latter were of the 
lymphosarcoma type. 

Similarly, the statistics of the Depart- 
ment of Surgical Pathology for the seven 
and a half period from July 1, 1933, to 
January 1, 1940, reveal that only three 
cases of lymphosarcoma of the stomach 


carcinoma. This ratio is in conformation 
with the most recent statistics of the Mayo 
Clinic! comprising 6,352 operative cases 
of malignant lesions of the stomach ob- 
served in the thirty-one years elapsing from 
1907 to 1938, of which 110 cases were 


_ sarcoma, the ratio being 1:58. 


Considerable disagreement in the ter- 
minology and classification of neoplastic 
and neoplastic-like lesions of the lymphoid 
system exists because of the lack of knowl- 
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edge as regards the etiology and histo- 
genesis of these lesions. 
Trauma was emphasized by early au- 


Fic. 6. Roentgenogram taken seven months after opera- 
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type of lesion may be difficult is evidenced 
by a case cited by Kirshbaum" and also 
by Eusterman and Balfour® which was 


tion showing stoma of stomach with no apparent neo- 


plastic involvement. 


thors as the causative factor; the theory of 
degeneration of benign lesions of the 
stomach into malignant ones, as polyps to 
carcinoma, or myoma to sarcoma have 
been advanced. Other theories, as tuber- 
culous lesions of the stomach causing 
irritation in the presence of aberrant un- 
differentiated cells in the submucosa, or the 
chronic irritation produced by peptic ulcer 
are speculations that have been offered. 

Ewing is of the opinion that Iympho- 
sarcoma may begin as an inflammatory 
process. In discussing the origin of this 
tumor in the stomach, Ewing states the 
following questions must be answered: 
Is it part of a leukemic process? Is it part 
of a gastrointestinal pseudoleukemia? Is 
it part of a generalized lymphosarcoma, or 
is it solely a localized tumor? 

That the pathological diagnosis of this 


reported by Freeman,! wherein sections 
taken from a case of gastric sarcoma were 
submitted to several noted pathologists, 
who presented various diagnosis of car- 
cinoma, lymphosarcoma, inflammatory tis- 
sue and chronic granuloma. 

Ewing classifies sarcoma of the gastro- 
intestinal tract as (1) spindle cell myo- 
sarcoma, (2) miscellaneous round cell or 
mixed cell alveolar sarcoma and (3) 
lymphosarcoma. 

Primary lymphosarcoma of the stomach 
may arise from any lymphatic tissue in the 
organ. It is probable, however, that the 
lesion begins most often in a lymph follicle 
in the submucosa. From this point of origin, 
it penetrates along the tissue spaces and 
infiltrates the various layers, particularly, 
the muscle layers, each band of muscle 
being separated by large masses of tumor 
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cells. The submucosa is enormously thick- 
ened and this explains the giant rugae that 
are sometimes seen in a roentgenogram. 
The mucosa, not being the site of the origi- 
nal growth does not show the early charac- 
teristic ulceration of carcinoma. However, 
later, ulceration does take place and char- 
acteristic ulcer niches and craters may 
develop. These tend to be more shallow 
than in carcinoma and frequently are 
multiple. Involvement of the serosa is usu- 
ally a late manifestation but often assumes 
great proportions. Due, perhaps to com- 
promise of the blood supply by diffuse 
infiltration of all the layers, necrosis is 
frequent and for this reason perforation is 
not uncommon. 

Koucky” and his associates in reporting 
an unusual case of an acute perforation of a 
lymphosarcomatous ulcer of the stomach 
occurring in a male, aged fourteen, with 
the clinical picture of a perforated pep- 
tic ulcer are of the opinion that the 
largest number of perforations occur into 
adjacent structures with or without a 
sarcomatous peritonitis. They advocate the 
opinion expressed by McNealy of the 
advisability of taking a biopsy from every 
case of gastric perforation. 

From a study of sixty-seven cases of 
sarcoma of the stomach, Madding and 
Walters!’ found the lymphosarcoma as 
being the most common form. These are 
divided into two types: (1) reticulum cell 
sarcoma, (or the large round cell lympho- 
sarcoma and (2) malignant lymphocytoma 
(or the small round cell lymphosarcoma). 
This differentiation is further emphasized 
by Madding and Walters as being of a 
practical and clinical significance, inasmuch 
as the two types differ in their response to 
roentgen therapy. Krumbhaar™ is of the 
opinion that the reticulum cell sarcoma is 
more resistant to roentgen therapy than is 
the malignant lymphocytoma. 

The location of the lesion is most usually 
in the antrum, but generally is far enough 
away from the pylorus so that obstruction 
by the tumor is uncommon. Our case 
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differed from this, in that the lesion pro- 
duced symptoms of pyloric obstruction. 


CLINICAL FEATURES 


Sarcoma of the stomach occurs at a much 
earlier period of life than does carcinoma. 
From statistics of large numbers of cases in 
the literature, the average age of carcinoma 
of the stomach Is given as sixty-one years, 
although in our series of 272 cases of 
carcinoma of the stomach, the average age 
is found to be fifty-five years; whereas the 
average age of sarcoma of the stomach Is 
found to be forty-one years. Case reports of 
sarcoma of the stomach occurring in the 
extremes of life are present in the literature, 
Finlayson,”! reporting the youngest patient 
as three and one-half years of age, Hunt,”? 
reporting a case in a patient three years and 
eight months of age, and Gosset”’ reporting 
the oldest patient as being eighty-five years 
of age. 

Balfour and McCann* in reviewing a 
series of fifty-four cases of sarcoma of the 
stomach found their youngest patient to be 
ten years of age and the oldest sixty-seven 
years of age, the average for the group 
being forty-three years. 

As to sex, the frequency was predomi- 
nately in the male sex, the incidence rang- © 
ing from 60 to 70 per cent, which conforms 
to the male preponderance existing in 
malignant lesions of the stomach. 

Pain is the most common feature and is 
either generalized throughout the abdo- 
men, or, more often localized to the mid- 


epigastrium. In many cases, the pain is 


similar to that seen in peptic ulcer. Other 
symptoms are belching, anorexia, epi- 
gastric nocturnal pain and loss of weight 
and strength. The relationship of symp- 
toms to lesion is emphasized by Madding 
and Walters inasmuch as the reticulum cell 
sarcoma arises from the reticulum cells of 
the lymph follicles in the submucosa; and 
since the sarcoma originates in the sub- 
mucosa, the mucosa itself is not early 
involved and ulceration does not occur as 
soon as it does in carcinoma because of the 
proximity of the sarcoma to the submucous 
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plexus of nerves, pain is a very common 
feature. 

The average duration of symptoms is 
found to be from two months to several 
years. In the inoperable cases the average 
duration of symptoms is about thirty-seven 
months. 

Gastric analysis reveals an achlorhydria 
in the largest number of cases, although 
normal acid values were found in 20 per 
cent of the cases reported by Madding and 
Walters. The blood picture is usually that 
of a microcytic hypochromic type. Blood in 
the stool is generally absent, and is present 
only in the late cases when the mucosa has 
become ulcerated. 

Roentgen examination by barium meal is 
usually resultant in a diagnosis being made 
of carcinoma. Holmes, Dresser and Camp” 
are of the opinion that nothing diagnostic 
is present roentgenologically in lympho- 
sarcoma of the stomach, but that in some 
cases, peristaltic movements are not as 
much interfered with as in cases of 
carcinoma. 

Giere*® recently reported a case diag- 
nosed correctly by gastroscopic examina- 
tion, one month after roentgen examination 
had failed to disclose the presence of any 
abnormality of the stomach. 

The prognosis is somewhat better in 
cases of sarcoma of the stomach than in 
carcinoma. The average life span in the 
Madding and Walters series was a little 
over three years, the longest survival 
period for any patient being fifteen years. 
Jones and Carmody” report the case of a 
patient who at the age of nine years under- 
went a subtotal gastric resection for 
lymphosarcoma of the stomach who is 
alive and well nineteen years later. 

The treatment of sarcoma of the stomach 
might at first glance seem a hopeless sub- 
ject, but such is not the case. In fact, quite 
the opposite is true. At the onset, we can 
say that in cases of tumors of the stomach 
of comparable size, one a carcinoma, the 
other a lymphosarcoma, that the latter will 
in the hands of surgery, together with 
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postoperative x-ray therapy have a better 
prognosis and a greater longevity. 

We believe that all tumors of the stom- 
ach should have the opportunity of laporat- 
omy inasmuch as the ratio of operability 
of lymphosarcoma has been reported by 
various authors as being from 60 to 85 per 
cent. The reason for this being, that 
lymphosarcoma metastasizes late and then 
usually to the regional lymph-nodes in the . 
gastrohepatic and gastrocolic omentum, 
also because the tumor mass usually re- 
mains within the stomach wall and does not 
become attached to adjacent viscera. This 
is not true for spindle cell sarcoma, leiomy- 
osarcoma or fibrosarcoma, and lastly most 
of the cases of lymphosarcoma occur on the 
lesser curvature in the lower segment of the 
stomach, where, when the stomach is 
mobilized, the tumor may be resected and 
the continuity of the gastrointestinal tract 
be re-established. 

In our review of the literature it was 
found that more than 60 per cent of all the 
sarcomas of the stomach are lymphosar- 
comas, and of these 50 per cent are 
malignant lymphocytomas, and 40 per cent 
are reticulum cell lymphosarcomas. 

An important statement recently made 
by Desjardins® was ‘That if lympho- 
sarcoma could be diagnosed early, most of 
them could be cured by radiation therapy 
alone.”’ On this statement hinges the crux 
of the treatment of all tumors of the 
stomach, that is, early diagnosis. This is 
one of the perplexing problems of the 
medical profession, inasmuch as early 
diagnosis is difficult to accomplish because 
of the many factors which are hard or 
impossible to control. 

The first of these is the patient, who 
through medical education must be di- 
rected to the doctor for any digestive 
disturbance early in its course, hence 
eliminating the delay of the period of self 
medication. The second factor, is the 
doctor, and the one mostly at fault. This 
fact we are impressed with in reviewing the 
literature and noting in the case reports, 
the long interval that elapses between the 
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time the patient first seeks medical atten- 
tion and the date of instituting adequate 
medical help, namely, surgical intervention. 

Earlier diagnosis can be made only by a 
thorough and painstaking history, a com- 
plete physical examination, (which is usu- 
ally negative), followed by gastroscopic 
study and a radiological check-up. We 
believe that the greatest aid in making a 
diagnosis earlier will come through ad- 
vancement of gastroscopic study, inasmuch 
as the involvement of the stomach wall by 
a lymphosarcoma throws up rugae which 
are markedly exaggerated and have been 
described as lobulated without involve- 
ment of the mucosa. This finding, together 
with an x-ray deformity in an individual 
with a gastric complaint may lead to the 
diagnosis of a neoplasm of the stomach. In 
the presence of these findings, a laporatomy 
is indicated and justified, since surgery 
supplemented by roentgen therapy can and 
does offer these patients a cure. 

In conclusion, we wish to point out that 
lymphosarcoma is not a rare condition, 
that it occurs in from 1 to 2 per cent of all 
_gastric malignancies, that it occurs at an 
earlier period of life than does carcinoma, 
that it metastasizes late and that it re- 
sponds more favorably to surgery than does 
carcinoma, even when the lesion appears 
hopeless from a roentgenological and gas- 
troscopic viewpoint. 
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MULTIPLE ADENOMATOSIS OF THE COLON 


CASE REPORTS 


M. E. PickwortTu, M.D. 
SAN JOSE, CALIFORNIA 


N_ 1934, Lockhart-Mummery pointed 
out that “Multiple Adenomata of the 
Colon” is a definite disease entity, 

occurring as a familial disease quite inde- 
pendent of multiple polyposis resulting 
from ulceration and infection. He places 
this condition in the same category as 
hemophilia, albinism, brachydactyli and 
similar hereditary conditions. It is now 
pretty well accepted to be a Mendelian 
dominant appearing in and being trans- 
mitted by both sexes. The condition appar- 
ently does not appear until about puberty, 
so It is concluded that the hereditary factor 
is the susceptibility of the epithelium of the 
large intestine to proliferate at a certain 
age. 

These adenomas may be sessile or poly- 
poid, varying greatly in size and number, 
and found distributed from the cecum to 
the rectum. The patient may be symptom- 
less and entirely unaware of the condition, 
or there may be present the symptoms of 
ulcerative colitis with diarrhea accom- 
panied by blood and mucus in the stool. 
There may be periods or attacks of inter- 
mittent cramps, and even intestinal ob- 
struction can be the first sign of trouble. 
The first premonitory sign in one case was a 
profuse rectal hemorrhage. 

A review of the literature reveals the fact 
that a large percentage of these cases 
develop malignancy, and Jones is probably 
justified in his statement that if these 
patients live long enough they will all die of 
carcinoma. Accepting this as a fact leaves 
but one choice in the treatment, and that is 
total colectomy. The malignancy may 
develop in any one or several of the 
adenomas, cases having been reported with 
multiple primary carcinoma in different 
segments of the large bowel. I am con- 


254 


vinced that if there are numerous ade- 
nomas in the rectum, it should also be 
removed; for it is quite conceivable that a 
small carcinoma or early degeneration of a 
polyp could be present and not recognized. 
Few there are who would recommend 
fulgeration for carcinoma of the rectum, so 
it would seem to be that ileosigmoidostomy 
with fulgeration of the rectal polyps be 
reserved for those patients who absolutely 
refuse the more radical operation. 

In this day and age of highly developed 
x-ray technic with contrast media, along 
with sigmoidoscopic examination the diag- 
nosis is usually readily made. 


CASE REPORTS 


Case 1. S. A., a white female, age twenty- 
five, came in on May 8, 1940 because of rectal 
bleeding. Her present history was that she had 
been enjoying excellent health prior to six days 
before admission. While at church on May 3 
she became suddenly weak and fainted, follow- 
ing which she passed a quantity of bright red 
blood per rectum. However, aside from weak- 
ness she had no symptoms of pain, nausea or 
vomiting. On May 4 several clots were passed 
and the following day the patient had tarry 
stools. On May 6 she again had a weak spell 
and passed more bright red blood. The day 
before admission she again had an attack of 
faintness accompanied by pain and pressure in 
lower portion of the abdomen, and this was also 
followed by the passage of blood. On the morn- 
ing of admission she had walked about a block 
from the house when she had to sit down be- 
cause of weakness, buzzing in the head and air 
hunger. She then went to her family physician 
who immediately referred her in to the hospital. 

Her history was essentially negative except 
for an attack of indigestion with lower ab- 
dominal pain accompanied by diarrhea two 
years ago. There was no rectal bleeding at that 
time and the diarrhea cleared up completely 


j 
» 
| 
img 
4 
, 
> 
4 
i 


New Series Vor. LVIII, No. 2 P ickworth—Adenomatosis of Colon American Journal of Surgery 2455 
whole blood on May g, and treatment im- 
mediately instituted against the entamoeba 
histolytica. 


in about two weeks. Physical examination re- 
vealed a well developed and nourished white 
female with marked pallor of skin and mucous 


Fic. 1. Specimen removed at first operation. 
Instrument indicates sessile polyp which 
microscopically showed early malignant de- 
generation. 


membranes. Moderate dehydration also was 
present and the patient felt weak. Pulse rate 
was 96, regular and with fair volume; blood 
pressure was 110/70. 

Palpation of the abdomen revealed moderate 
tenderness throughout the lower portion. There 
was no spasm, and no masses were palpable. 
Digital examination of the rectum revealed the 
presence of several small polypoid masses. A 
sigmoidoscope was then passed for a distance 
of 20 cm. and this revealed the presence of 
innumerable polyps varying in size from 1 mm. 
to 1.5 cm., distributed from the orifice on up 
to the limit of examination. No bleeding point 
was seen and no ulceration was present. 

Laboratory findings revealed a red blood 
count of 2,900,000 with 4o per cent hemoglobin; 
white blood count of 7,900 with 66 polymorpho- 
nuclears. Stool examination besides showing 
macroscopic blood, revealed presence of few 
cysts of entamoeba histolytica and many 
blastocysts. 

The patient was given a transfusion of 500 cc. 


A 

Fic. 2. Photograph of preserved specimen. 4, 

terminal ileum, cecum, ascending and trans- 
verse colon; B, descending colon and rectum. 


X-ray examination with barium enema re- 
vealed polypoid masses to be distributed 
throughout the large bowel, but no evidence of 
ulceration or other inflammatory process. 

The patient was discharged on May 31, 1940, 
having shown marked improvement, with a red 
blood count of 4,600,000, hemoglobin 70 per 
cent, but still having entamoeba histolytica 
and blastocysts present in the stool. Treatment 
was continued at home and stool examination 
one month later revealed no amoeba present. 
However, she continued to have an occasional 
show of bright red blood in the stool. 

She was readmitted to the hospital for further 
study on December 4, 1940 because she had 
developed rather severe bearing down pain in 
the abdomen. Sigmoidoscopic examination at 
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this time revealed what seemed to be an in- 
crease in number and size of the polyps. X-ray 
examination with barium enema showed us 
that there was possibly developing an obstruct- 
ing lesion in the sigmoid, due either to increase 
in size and number of polyps, or malignancy. 

The radical operation of total colectomy was 
advised and refused. The patient was dis- 
charged from the hospital on December 6, but 
returned December 30 with her mind made up 
to undergo this extensive procedure. 

It was decided to attack this problem by 
doing a perineo-abdominal resection of the 
rectum and as much of the left side of the colon 
as possible as a first stage, the thought being 
that by so doing the patient would have a 
chance to accommodate and establish in degrees 
her fluid balance. This first stage was accom- 
plished on January 4, 1941, leaving a colostomy 
just below the level of the splenic flexure. 

The postoperative course was essentially un- 
eventful, the patient being able to sit up on 
the fourteenth postoperative day. The ab- 
dominal wound was healed and fluid balance 
was maintained in spite ot profuse liquid stools 
for two to three days after removal of the 
colostomy clamp. 

On January 27, after the patient had been 
up and around for a week, the second stage or 
permanent ileostomy was performed through a 
McBurney incision. Following this stage the 
patient had a rather severe mental upset, but 
nevertheless was up in a chair on the ninth 
postoperative day. The profuse liquid drainage 
from the ileostomy was soon brought under 
control by means of low residue diet supple- 
mented with generous amounts of kaomagma. 

The patient had been up and around, feeling 
and looking well for about three weeks when 
the third and last stage was undertaken on 
February 24. At this operation the entire re- 
maining colon was removed. She was finally 
discharged from the hospital on March 24, 
with ileostomy under control and the patient 
able to take care of herself satisfactorily. She 
has been going about her regular duties, is on a 
very liberal diet, and does not complain about 
wearing an ileostomy bag which she has to 
change but once or twice daily. 

Pathological examination of the specimen re- 
moved showed it to be a true adenomatosis of 
the colon. There was one small area 2 cm. in 
diameter at the lower end of the descending 
colon in which was demonstrated early malig- 
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nant degeneration. There was no ulceration in 
any portion of the large bowel. The presence of 
amoeba on the stool examimation apparently 
was an incidental finding, the infestation having 
possibly occurred two years before when she 
had an attack of diarrhea without further 
sequelae. 

Case. F.C., a white male, age forty-two, 
presented himself on January 11, 1941 because 
of profuse rectal bleeding the day before. He 
stated that he had had a similar occurrence in 
1935 at which time he had seen a physician 
who removed a piece of tumor from the rectum 
and told him that there was no cancer present. 
His history was otherwise essentially negative. 

Examination revealed a well developed and 
nourished white male, not acutely ill. There 
were no abnormal findings except for the 
rectum. On digital examination there were 
palpable numerous polypoid masses with a 
cauliflower lesion just palpable. Sigmoidoscopic 
examination revealed numerous polyps and a 
moderately sized lesion posteriorly which had 
all the appearances of carcinoma. X-ray ex- 
amination with barium enema revealed poly- 
poid masses distributed throughout the large 
bowel. 

Biopsy and exploration with possibility of 
radical resection was advised and refused. 
Biopsy was finally consented to i April, 1941, 
and a diagnosis of adenocarcinoma established, 
but he still refused any further procedure. In 
May, 1941, a colostomy was performed, be- 
cause of intestinal obstruction, at which time 
extensive metastases were found. The patient 
survived six weeks. Possibly this outcome 
could have been avoided had radical treatment 
been carried out in 1935. 

Case 11. This patient, a white female, age 
fifty-two, presented herself because of a diar- 
rhea of one week’s duration. Digital examina- 
tion revealed no palpable masses in the rectum, 
but sigmoidoscopic examination revealed a 
cauliflower growth 20 cm. from the anal orifice, 
clinically appearing carcinoma. X-ray exami- 
nation with barium enema demonstrated nu- 
merous large polyps throughout the large bowel. 
This patient had never had occasion to consult 
a physician previous to this time. Radical oper- 
ation was advised and refused and the case 
went to other hands. 


This case is merely mentioned to add to 
the statistical evidence on malignant de- 
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generation of multiple adenomatoses of the 
colon. 


SUMMARY AND CONCLUSIONS 


Three cases of multiple adenomatosis of 
the colon, all of which had developed 
malignancy, are presented. 

The case in which total colectomy was 
done has a family history indicative of 
familial disease, her mother having died at 
an early age from malignancy of the bowel. 
She also demonstrates the advantage of 
early resection of the left colon leaving as 
high a colostomy as possible, in that we 
encountered very little difficulty in estab- 
lishing and maintaining fluid balance, and 
we found one area of early malignant de- 
generation with no evidence of metastases. 

The permanent ileostomy, which is usu- 
ally feared because of its continuous pro- 
fuse liquid drainage with resulting skin 
irritation, has been no particular problem 
in this instance. As stated before, this was 
brought under control by low residue diet 
with generous amounts of kaomagma, the 
dietary régime used being that suggested 
by Cattel in his paper on the care of the 
colostomy. The patient now has two to 
three formed stools daily (on a liberal diet 
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without kaomagma) and when stools be- 
come liquid she reverts to the first diet for a 
day or two. | 

Total colectomy, though a formidable 
procedure, should be advised for all cases of 
adenomatosis. A permanent ileostomy need 
not be much more of a care than a colos- 
tomy if the patient is given the opportunity 
of getting the ileum accommodated by first 
doing a high colostomy rather than an 
ileostomy as the first stage, and also if due 
care is taken with the dietary régime. 
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CONGENITAL HYPERTROPHY OF THE LOWER EXTREMITY 


ASSOCIATED WITH ELEPHANTIASIS* 
CASE REPORT 


Harris B. SHUMACKER, JR., M.D. 
Associate in Surgery, Johns Hopkins University 
BALTIMORE, MARYLAND 


LEPHANTIASIS is a condition of 
chronic swelling of an extremity due 
to congenital or acquired deficiency 

of the lymphatic drainage and character- 
ized by lymph stasis in the skin and sub- 
cutaneous tissues associated with diffuse 
fibrosis of the subcutaneous tissues. Several 
varieties of elephantiasis are recognized: 
Tropical or filarial elephantiasis, a group of 
idiopathic congenital or familial cases 
including elephantiasis nostra and Milroy’s 
and Meige’s disease, surgical elephantiasis, 
and an ill defined group due to lymphangi- 
tis, lymphadenitis, deep thrombophlebitis 
associated with lymphangitis, and lym- 
phatic block due to tumor infiltration. 


_Elephantiasis is ordinarily not associated 


with hypertrophy or overgrowth of the 
affected limb. Congenital hypertrophy of a 
limb may occur without apparent cause or, 
more commonly, in association with some 
vascular abnormality, notably hemangioma 
or some abnormal arteriovenous communi- 
cation. Numerous instances of the various 
types of elephantiasis and of the different 
varieties of congenital hypertrophy asso- 
ciated with vascular abnormalities have 
been recorded in the literature. The com- 
bination of congenital hypertrophy due to 
vascular abnormality associated with a 
true elephantiasis is a rare occurrence and 
I know of no reported case. For this reason 
a case of congenital malformation of the 
subcutaneous tissues associated with dif- 
fuse hemangioma, lymphatic obstruction, 
hypertrophy of the limb, and elephantiasis 
is presented. Furthermore, the case illus- 
trates the wide and successful applicability 
of the Homans’ operation for the relief of 


elephantiasis and permits some observa- 
tions on the cause of elephantiasic fever. 


CASE REPORT 


The following is a case of congenital 
anomaly of the right lower limb associated 
with diffuse hemangioma of the subcutane- 
ous tissue and skin, subcutaneous fibrosis, 
deficient lymphatic drainage, elephantiasis 
and hypertrophy of the extremity. 


No. 189243, R. A., a white male coal-miner 
and mill worker, was admitted to the hospital 
on January 4, 1940, complaining of swelling of 
the right lower extremity. There was no family 
history of elephantiasis or of hemangioma. His 
past history was essentially negative. Except 
for the chief complaint, he had always enjoyed 
good health, and the review of systems was not 
remarkable. He stated that at birth the right 
lower limb was larger and longer than the left. 
The discrepancy grew gradually and steadily 
more noticeable with the passage of years. As a 
child he had no disability, but in recent years 
he had had considerable difficulty in using the 
right leg. Six years previously he had begun to 
have small blebs on the skin of the leg which 
would rupture, drain large quantities of clear 
fluid and often leave a sort of warty lesion. The 
leg enlarged progressively. At the age of sixteen 
he first began to have attacks of elephantiasic 
fever, with rapidly spreading soreness and 
redness of the entire leg and thigh, severe 
prostration, high fever and often chills. Some- 
times the temperature went to 105°F. or 
higher. He had had about twenty severe attacks 
and many more milder ones lasting only a few 
days. Sometimes there was soreness in the 
region of the inguinal nodes during attacks. He 
stated that his right leg sweated much more 
profusely than the left and that it was always 
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only a muffled systolic sound over the left, a 
condition which was considered to indicate 
greater blood flow but was not conclusive of 


warmer than the left. During the past year he 
had had six severe attacks which necessitated 
bed rest from several days to several weeks. 


Fic. 1. Photographs taken on admission to the hospital. 


Examination showed a fairly well nourished 
and well developed man of thirty-three. Blood 
pressure, temperature, pulse and respirations 
were normal. Blood count, urine, and Wasser- 
mann test were negative. The general examina- 
tion was not remarkable. The entire right lower 
extremity was enormous. (Fig. 1.) It was 
warmer than the left and presented a faintly 
cyanotic reddish color which extended up as 
high as the buttocks. In the popliteal space and 
over the anteromesial surface of the ankle the 
skin was purplish, wet, and excoriated and 
there were a number of warty excrescences and 
peculiar blebs which were easily ruptured and 
wept a clear fluid. The entire limb sweated 
profusely. The swelling was maximal at the 
ankle and extended up to the pelvis, and on 
palpation was very hard and pitted very little 
with pressure. The extremity was 8 cm. longer 
than the contralateral limb. There was a defi- 
nite bruit over the right femoral artery and 


arteriovenous fistula. Occlusion of the right 
femoral artery by digital pressure or by a cuff 
about the thigh caused no change in pulse rate 
or blood pressure. With both legs exposed in a 
room at 20°c., both feet cooled, but the toes on 
the right foot remained about 1.5° warmer than 
those on the left, the right leg about 4.5° 
warmer than the left. With body heating, the 
skin temperature of the toes on the right began 
to rise a few minutes before a rise began in the 
toes on the left, and when maximal dilatation 
occurred the toes on the right side were about 
1.5° warmer than those on the left. It was 
believed that these studies were indicative of an 
increased blood supply, though not of an 
abnormal arteriovenous communication. Soft 
tissue roentgenograms showed the _ typical 
trabeculation of the subcutaneous tissue which 
Reichert! demonstrated was characteristic of 
elephantiasis and of the elephantoid state. 
(Fig. 2.) The long bones were longer and larger 
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than normal but otherwise showed no change. 
With elevation of the limb there was a gradual 
diminution in size of the extremity and an 


Fic. 2. Showing typical trabeculation of the 
subcutaneous tissues. 


accompanying diuresis and loss of body weight. 
There was no epidermophytosis of the feet. 
There was a large hydrocele of the right tunica 
vaginalis but no edema of the scrotum. 

On January 16, 1940, the first-stage opera- 
tion was carried out through a longitudinal 
incision from the knee to the foot on the antero- 
mesial aspect of the leg, all the tissue between 
the skin and the muscle tendons and bone being 
removed. The subcutaneous tissue was very 
vascular and extremely hard and sclerosed. 
The muscles and other subaponeurotic struc- 
tures appeared normal. The skin flaps were 
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sutured with fine silk. On January 27th, the 
second-stage operation was done, on the pos- 
terolateral aspect of the leg. After each opera- 
tion there was a slight elevation of temperature 
(99 to 100°F.) for two days. The wounds healed 
well. He was discharged on February 14th 
wearing an elastic stocking. 

He was readmitted on April 28th. He had 
had no febrile attacks. The leg was much 
smaller than on the first admission and the 
patient had a decidedly optimistic outlook. 
There was so much sweating that the skin of 
the toes and popliteal space was beginning to 
show alarming maceration. It was believed 
hazardous to proceed without first attacking 
the hyperhidrosis. On May tst, a right lumbar 
ganglionectomy was done which abolished 
sweating of the leg from the upper part of the 
knee and the lower portion of the thigh. On May 
8th, the third-stage operation was performed 
on the anterolateral aspect of the leg. There 
was an afebrile and uneventful convalescence. 
The fourth stage on the posteromesial aspect 
was carried out on May 22nd. The sural nerve 
was left intact. The following day the patient 
was acutely ill. There was diffuse pain through- 
out the entire right lower extremity and the 
temperature was 105°F. and the pulse 124. 
The wound was infected. Cultures grew Beta 
hemolytic streptococcus and Bacillus subtilis. 
The blood culture was negative. The patient 
said that he could see no difference between 
the present difficulty and the numerous spon- 
taneous febrile episodes he had previously had. 
The wound was separated sufficiently to permit 
drainage and sulfanilamide was given. The 
fever began to subside and the wound infection 
cleared. A small slough had occurred and the 
defect was covered with small deep pinch grafts 
on June roth. He was discharged with the leg 
well healed on June 30th. He was advised to 
have the sole of his left shoe raised. 

The patient returned for a check-up on 
March 7, 1941. He was extremely gratified by 
the result. He had been walking without 
difficulty and had been regularly working as a 
laborer in a mill. He had had no febrile attacks. 
He had been wearing an elastic stocking, 
which, however, had become so loose and 
badly worn in the past few months that it 
offered no support whatever. The leg showed 
no edema. The thigh, which had formerly been 
tense and hard, was now much less swollen. 
Its circumference was, in fact, 10 cm. smaller 
than before the operations. 
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In Table 1 are given measurements of the legs 
taken at different times. In Figure 3 are shown 
photographs taken ten months after operation. 


were small collections of mononuclear 
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cells 


about blood vessels. No lymphatic vessels were 


demonstrable. 


Fic. 3. Photographs taken ten months after operation. 


The patient has continued to do well. It is 


Figure 4 shows the microscopic appearance of 
the subcutaneous tissue. There was great 
scarring and some hyalinization of the sub- 
cutaneous tissues and numerous small and 
large blood vessels with thickened walls. There 


TABLE I 
SHOWING CHANGES IN CIRCUMFERENCE OF THE RIGHT LOWER EXTREMITY 


now nearly two years since the operative treat- 
ment was begun. He has had no febrile episodes 
save the one associated with the postoperative 
wound infection after the last stage. He has 


Place at Which 


Circumference in Centimeters 


Measurements 
Were Made Left Right 
I-4-40 | I-4-40 I-1 1-40 I-12-40 4-28-40 3-7-41 
After bed rest} After being up|On_ readmission | Ten months after 
and elevation of | ten hours after two stages compl etion of 
leg operation 
Malleolus—cm. . . 24 39 35 40 36 32.5 
10 abeve......... 20 4! 37 40 32 29 
20 above......... 30 51 43 50.5 40.5 36.5 
30 above......... 31 50 44.5 49.5 43.2 40 
40 above......... 33 46 42.5 45 45.5 43-5 
go ebove......... 43 54 50 gts 56.4 47.5 
56.5 56 60.8 52.5 


60 above......... 
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worked constantly at a difficult task requiring 
long hours of standing. 
DISCUSSION 


This case is an unusual and an interest- 
ing one and the result has been most satis- 
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symptoms were due to a combination of the 
two conditions, but the symptoms referable 
to the elephantiasis were particularly 
disabling. 

After numerous unsuccessful attempts 
by very competent investigators, elephan- 
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Fic. 4. Microscopic appearance of subcutaneous tissue. 


factory. Instead of an ill and discouraged 
patient with no better prospect than ampu- 
tation of his leg, a procedure which had 
been repeatedly urged, he is and has been 
for two years relatively well and gainfully 
employed. 

One might designate his pathologic 
process as one of widespread congenital 
malformation of the subcutaneous struc- 
tures of the right lower extremity asso- 
ciated with diffuse hemangioma, connective 
tissue overgrowth, and either maldevelop- 
ment of the lymphatics or their destruction 
from the vascular and connective tissue 
proliferation. The vascular abnormality 
caused considerable hypertrophy, the lym- 
phatic deficiency a true elephantiasis. The 


tiasis was finally produced in experimental 
animals by Homans, Drinker and Field.” 
After bringing about complete obliteration 
of the lymphatics by repeated injections of 
powdered silica and a sclerosing agent, 
they succeeded in producing a permanent 
lymphedema in dogs indistinguishable from 
that seen in human subjects. There were 
the same hard edema, the same pathologic 
changes, the spontaneous attacks of ele- 
phantiasic fever. These studies permitted 
an explanation of elephantiasis as a dis- 
order due to a great deficiency of the 
lymphatic drainage regardless of the etio- 
logic agent. That infection itself is not 
invariably an etiologic agent was sug- 
gested by Homans from these experimental 
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studies and from the fact that many 
patients with idiopathic elephantiasis have 
the lymphedema long before the attacks of 
elephantiasic fever begin. Such was the case 
with my patient. During attacks of fever 
in the dogs, Homans and his co-workers 
succeeded in recovering streptococci from 
the edema fluid. That the streptococcur or 
other pyogenic organism is responsibles of 
the febrile attacks in the patient reported, 
and no doubt in other cases, is suggested by 
the fact that a postoperative streptococcal 
wound infection precipitated an attack 
which, save for the obvious wound infec- 
tion, was identical objectively and subjec- 
tively with the spontaneous attacks which 
the patient had had previously. Whether 
the organisms were in the tissues and 
multiplied as a result of the trauma of 
operation or whether they were introduced 
at operation, I cannot say. Since this 
episode every patient with elephantiasis 
has been given one of the sulfonamides 
before each operation. The dusting of 
powdered sulfanilamide into the wound 
before closure might be a useful adjunct. 
This operation is the one suggested by 
Homans and he deserves full credit for this 
valuable surgical procedure. For though it 
is technically an extension and outgrowth 
of the operation devised by Kondoleon® and 
modified by Auchincloss’ and others, it was 
conceived and executed for entirely differ- 
ent considerations. The Kondoleon proce- 
dure, like many operative procedures 
before it, was aimed at establishing anas- 
tomosis between the diseased superficial 
lymphatics and the supposedly normal 
deep lymphatics. What deep lymphatics 
there are drain, of course, into the same 
collecting channels as the superficial ones, 
and these channels are invariably obliter- 
ated in elephantiasis. Auchincloss excised 
wider amounts of subcutaneous tissue in 
cases of filarial elephantiasis in an effort to 
remove the “trigger zones” in which he 
believed the afebrile episodes were initi- 
ated. Realizing that there was no hope of 
re-establishing normal lymphatic drainage, 
Homans set out with deliberation to 
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remove in two, three or four operations all 
the tissues of the leg between the skin and 
the subaponeurotic structures with a view 
to removing the tissues in which fluid 
accumulates. This plastic procedure gives 
excellent results. Little or no swelling of the 
leg is present afterward and the febrile 
attacks ordinarily disappear. The thigh 
usually requires no operation. A bulky 
thigh is not the impediment that a heavy 
swollen leg is. Actually, it usually decreases 
in circumference after the leg is operated 
upon, probably because it ceases to have 
the burden of transmitting the drainage 
from the tissue soaked leg when the limb is 
elevated during bed rest. Such has been 
true in the patient reported. Should he 
desire at some future date to have the thigh 
reduced in size, there is no reason why it 
should not be done. It is believed that the 
cessation of the excessive sweating, brought 
about by sympathectomy, was helpful in 
the treatment of this patient. 


SUMMARY 


A case of a patient with both congenital 
hypertrophy of a limb and elephantiasis 
due to a congenital malformation of the 
subcutaneous tissues with diffuse hemangi- 
oma, connective tissue proliferation, and 
lymphatic insufficiency is reported. The 
successful operative treatment is discussed. 
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ELEPHANTIASIS OF THE SCROTUM 


CASE REPORT 


Harry N. CoMAnpbo, M.D. AND 


Attending Surgeon, Newark City Hospital 


JoszpH I. EcHIKsON, M.D. 
Attending Pathologist, Newark Memorial Hospital 


NEWARK, NEW JERSEY 


LEPHANTIASIS in its urologic sense 
is a term generally used for a per- 
manently large, bizarre, edematous 

swelling involving the genitalia, wherein 
the clinical picture resembles the classical 
filarial condition, but may in no way be 
etiologically associated with that disease. 

Matas (1913) defines elephantiasis as a 
progressive histopathologic state character- 
ized by a chronic inflammatory fibromato- 
sis or hypertrophy of the hypodermal and 
dermal connective tissue, preceded by and 
associated with lymphatic venous stasis. 

The histopathologic elements are: (1) A 
mechanical obstruction or blockage of the 
veins and lymphatics of the part, generally a 
thrombophlebitis, lymphangitis or adenitis; 
(2) hyperplasia of the collagenous connec- 
tive tissue of the hypoderm; (3) the 
gradual disappearance of the elastic fibers 
of the skin; (4) presence of a coagulable 
dropsy or hard lymphedema; and (5) 
chronic reticular lymphangitis due to 
secondary and repeated invasion by patho- 
genic micro-organisms of the streptococcal 
type. 

Of the nontropical types of elephantiasis, 
probably the most common is that caused 
by the sequelas of lymphopathia venereum. 
Cases of luetic origin have been reported; 
congenital types are rare. 


CASE REPORT 


The patient, I. W., a white male, aged 
fifty-one, consulted Dr. E. for the first time on 
September 14, 1935, complaining of recurrent 
inflammation of the scrotum associated with 
pain, tenderness, chills and fever, and with 
general malaise over a period of twelve years. 
The family history was irrelevant and there 
was nothing in the patient’s habits or mode of 
living which in any way bore relationship to his 
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complaints. There was a history of Neisserian 
infection thirty years before and a history of 
pleurisy, tonsillitis and a questionable history 
of malaria. 

The patient had his tonsils and adenoids re- 
moved. An operation for inflamed lymph glands 
in both groins was performed several years ago. 
This lymphadenopathy was not at the time 
associated with any sore upon the external 
genitalia nor any urethral discharge as far as 
the patient knew. He was told at the time that 
he had infected lymph glands but no mention 
was made of the possible etiology. The oper- 
ative wounds healed without incident and 
since that time the patient felt well except for 
the aforementioned recurrent febrile episodes. 

The physical examination disclosed a well 
developed adult, white male, with negative 
physical findings except for an irregular thin 
scar in the region of both right and left groins. 
It was impossible to see the penis because it was 
buried in a mass, consisting of the scrotum 
which was intensively swollen and red, and 
covered with blebs giving much the appearance 
of erysipelas. Urination disclosed that the penis 
was buried in this inflammatory mass and at- 
tempts to urinate caused the urine to trickle 
over the inflamed scrotum. There was no evi- 
dence of hernia and there was no transillumi- 
nation through the scrotum. Rectal examination 
was negative and there was no evidence of any 
fissures or fistulas. 

The urine was straw colored, acid, clear, 
specific gravity was 1.011, albumin 5 mg., sugar 
negative, acetone negative, and microscopically 
there were a few leucocytes per high power 
field; in other words, there was no evidence of 
chyluria. The blood Wassermann and Kahn 
were negative. The hemoglobin was 80 per cent 
by Dare, erythrocytes 4,700,000, leucocytes 
13,000, neutrophiles 80 per cent of which seg- 
mented forms were 74 per cent and nonseg- 
mented 6 per cent, lymphocytes 15 per cent, 
monocytes 4 per cent and basophiles 1 per cent. 
Smears were essentially normal. There was no 
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evidence of parasites in the blood. Particular 
search was made to no avail for filarial and 
malarial parasites. 


Fic. 1. Elephantiasis of scrotum 
before operation. 


Clinical diagnosis was made of elephantiasis 
as a consequence of lymphopathia venereum 
with recurrent erysipeloid infection of the 
scrotum causing recurrent febrile episodes. 

Operation was performed on October 1, 1935, 
by Dr. C. The patient was placed in the 
lithotomy position with the scrotum hanging 
over the end of the table. A circular incision 
was made around the neck of the tumor, divid- 
ing only skin along with a very small quantity 
of subcutaneous tissue. -A large amputation 
knife was then thrust proximally under the skin 
till its point reached the vicinity of one external 
abdominal ring and with a rapid sawing move- 
ment the knife was carried across subcutane- 
ously, until its point reached the opposite ring. 
An assistant meanwhile reduced bleeding to a 
minimum by gauze pressure. All bleeding points 
were then clamped and tied. Thus one-half of a 
collar-like skin flap was fashioned. The lower 
one-half of the collar was now freed in a similar 
way, the point of the knife being held close 
against the perineum and the adductor origins 
while the undercutting was performed. 

With the skin collar reflected, a one-inch 
incision was made over the upper part of each 
spermatic cord, near the external abdominal 
ring, and also over the root of the penis near 
the suspensory ligament. A gauze loop was 
passed around each of the three structures thus 
exposed and each was isolated at its base. The 
point of a large clamp was pressed beneath the 
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isolated segment: of penis and was forced back- 
ward through the entire thickness of the tumor, 
which was thus separated into two halves. Each 


Fic. 2. Appearance day of dis- 
charge from hospital. 


half was securely grasped about one inch 
distally to pubes and perineum by a clamp, the 
cords and penis being carefully avoided. 

The penis and both cords and testes were 
fully exposed through long vertical incisions 
and dissected free from the tumor mass. By 
means of a circular incision around the distal 
portion of the penis, as much skin as possible 
was saved so that it might be used subse- 
quently as a complete covering for the penis. 

The fibrous covering of the spermatic cords 
were completely excised until the contained 
blood vessels were clearly seen. 

The hydroceles were treated by eversion, 
with excision of the sac. 

The penis, cords and testes were wrapped in 
sterile gauze and placed on the lower quadrant. 

The amputation of the elephantoid scrotum 
was completed by a series of short scissor snips 
and knife cuts proximal to the large clamps. 
The bleeding points were secured by clamps as 
they appeared and then ligated. Great care was 
taken to lay bare the perineal muscles and to 
divide the line of fusion between Colles’ fascia 
and the two layers of the triangular ligament. 

The edges of the skin collar were united 
along a median vertical line in such a way as to 
form a new scrotum into which the cords and 
testes were snugly tucked. A rubber tube was 
inserted through the lowest end of the suture 
line and retained for forty-eight hours. The 
penis was then covered by pulling back over it 
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the preserved skin of its distal portion, the cut 
edges of which were fixed by a few points of 
suture to the edge of the uppermost portion of 
the skin collar. 

Twenty-four hours after the operation the 
patient developed a massive atelectasis of 
the left lung. Consequently, his condition for the 
next few days was critical, but the postoper- 
ative course thereafter was uneventful. At the 
time of discharge from the hospital on October 
17, 1935, he had completely recovered. 

The patient was last seen about one year 
ago, in the Spring of 1941. There was no evi- 
dence of any recurrence of his former elephan- 
tiasis. He had developed a small right direct 
inguinal hernia. He refused herniorrhaphy 
stating that he was very happy with the 
present condition of his scrotum. 

Microscopic examination revealed a chronic 
productive inflammatory fibrosis. Numerous 
dilated capillaries and lymphatic spaces were 
seen. There was moderate edema with a dis- 
tinct separation of the connective tissue fibers. 
An extensive round cell infiltration with many 
scattered polymorphonuclear leucocytes was 
evident. 

Culture from the scrotum showed growth of 
nonhemolytic streptococci and Staphylococcus 
albus. 


COMMENTS 


Clinical observation has shown that if a 
lymph scrotum develops as a consequence 
of filarial obstruction, it becomes an ele- 
phantiasic scrotum only when repeated 
attacks of erysipeloid infection follow in the 
wake of the mechanical stasis, and in 
this way is initiated the fibromatous 
process which is the histologic essential 
elephantiasis. 

In view of this history of an operation of 
suppurative lymphadenitis, the impression 
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was gained that this patient probably had 
lymphopathia venereum and that either as 
a result of the original inflammatory 
process or as a result of operative interfer- 
ence there had taken place obstruction to 
the lymphatic drainage of the external 
genitalia. Due to the lessened resistance to 
infection with the lymph scrotum, a recur- 
rent lymphangitis became repeatedly super- 
imposed on the resultant lymphedema. 
The trickling of the urine over the surface 
of the scrotum was possibly a potential 
source of the recurrent infection. 


_ SUMMARY AND CONCLUSIONS 


A case of elephantiasis of the scrotum 
and penis of undetermined etiology is 
reported. 

Attention is directed to the histopatho- 
genesis of the true elephantiasic state. 

The operative treatment of scrotal ele- 
phantiasis in this case produced a satisfac- 
tory result. 
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PATENT OMPHALOMESENTERIC DUCT 
REVIEW OF THE LITERATURE AND CASE REPORT 


J. E. Morean, M.D. 
CLEVELAND, OHIO 


omesenteric duct is a rare develop- 
mental anomaly eventuating in a 
fecal fistula at the navel. Arey! has de- 
scribed the embryology involved as follows: 
“The yolk sac of an early human embryo 
consists potentially of two regions. Its roof 
is destined to fold off as a tube which 
becomes the primitive gut. The remainder 
is the yolk-sac proper, which has no nutri- 
tive function but continues to grow into a 
vesicle somewhat the size of a pea. It may 
persist throughout pregnancy and appear 
among the deciduae. The isthmus of yolk- 
sac tissue connecting gut with yolk-sac 
proper normally grows at a much slower 
rate and becomes drawn out into a thread- 
like duct, the yolk-stalk. This stalk is 
incorporated into the umbilical cord during 
the sixth week, but at the same time it 
usually is also losing connection with the 
gut. Rapid degeneration and disappearance 
is the final fate of the normal yolk stalk. 
““Nevertheless, in about two per cent of 
all adults there is some evidence of the 
persistence of that end of the yolk stalk 
which originally attached to the intestine. 
The site is about two feet above the ileo- 
colic valve. Such pouches are named 
(Meckel’s) diverticula of the ileum. Com- 
monly they range in size from a slight 
elevation on the intestinal wall to finger- 
like, blind tubes several centimeters long. 
Much more rarely the original stalk is 
retained in its entirety between ileum and 
umbilicus. If patent, it allows intestinal 
contents to pass outward, whence they may 
escape through its fistulous mouth. Such 
retention and patency constitutes an um- 
bilical fistula.” 
Many variants of the condition have 
been seen. A truly persistent and patent 


patency of the omphal- 
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duct consists of a fistulous tract completely 
Iined with intestinal-like mucosa joining 
the terminal ileum to the navel. This, of 
course, results in the discharge of feces at 
the umbilicus. The duct may degenerate 
into a fibrous, cord like structure and per- 
sist as such. In these cases there is no fecal 
fistula and the anomaly is only found at 
autopsy or when a loop of bowel becomes 
entangled in the cord causing intestinal 
obstruction.?* 

Persistence of the duct is usually found 
as a single developmental defect and as 
such it is amenable to surgical correction. 
It may, however, be associated with other 
anomalies which would in themselves be 
incompatible with life. The clinician is 
primarily interested in the cases which 
occur as single defects suitable for correc- 
tion. Instances of the condition are rare and 
are usually reported as single cases. We 
have found no collective review in English 
since Cullen’s work in 1916.4 We have, 
therefore, reviewed the cases indexed in 
medical literature and report another 
single case. 

In all, one hundred five cases of persist- 
ent patent omphalomesenteric duct have 
been reported. While a few of these had 
concomitant congenital defects, such as 
umbilical herniae, none is included in 
which the conditions present precluded the 
possibility of continued existence. A few 
which were found at autopsy on premature 
infants are included. The sum of Tables 1, 
Il, 111 and Iv gives a complete bibliography. 
The composite clinical history was briefly 
as follows: The babies were usually full 
term, healthy infants. At the time of birth 
it was often, though not invariably, noticed 
that the umbilical cord near the navel was 
abnormally large. When the umbilical cord 
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sloughed off, a small, cherry-red tumor tract. This occurred twenty-six times or in 
about 14 cm. in length was left at the navel. approximately one-fourth of the collected 
This was frequently thought to be granula- cases. These are listed in Table 1. In twelve 
tion tissue. However, at the apex of the of these cases operative treatment was F 
tumor there was a small opening into which attempted. Three are reported as surviving 


a probe could be passed several centi- the operation. In one of these (Crymble, 


meters. Fecal material soon began to dis- P. T.,) there was only partial prolapse of P 
TABLE I 
CASES IN WHICH PROLAPSUS OCCURRED 
No. of 
Author Reference ae Treatment Outcome 
Arch. f. Gynék., 52: 71, 1896 Case 1 | Operation Death 
NR eles slabs Deutsche Ztschr. f. Chir., 26: 193, 1887 Case 1 | Operation Death 
Basevi, Settimio........... Jabrb. f. Kinderbeilk., 12: 275, 1878 Case 1 | No operation | Death 
Mém. de la Soc. de biol., Paris, 55: 131, 1853 | Case 1 | No operation | Death 
Deutsche med. Wcbnschr., 28: 416, 1902 Case 1 | No operation | Death 
ve Cooper, Percy R........... Clin. J., 47: 78, 1918 Case 1 | Operation Death 
> Se a Brit. J. Surg., 9: 304, 1921 Case 1 | Operation Death 
: Cutler, George David...... Boston M. er S. J., 190: 782, 1924 Case 1 | Operation Recovery? 
J. f. Kinderkrankb., 25: 56, 1858 Case 1 | No operation | Death 
Golding-Bird, C. H......... Clin. Soc. Tr., 29: 32, 1896 Case 1 | No operation | Death 
Te ene Pediatrics, 2: 1, 1896 Case 1 | No operation | Death 
Hospitals tid., 2: 705, 1884 Case 1 | Operation Death 
Surgical Treatment of the Diseases of Infancy | Case 1 | No operation | Death 
and Childhood. London, 1868 
Hue, Francois............. La Normandie méd., 21: 162, 1906 Case 1 | No operation | Death 
Hiittenbrenner, A.......... Allg. Wien. med. Zeitung, 23: 225-235, 1878 | Case 1 | Operation Death 
Guy’s Hosp. Rep., 2: 467, 1843 Case 1 | No operation | Spontaneous 
reduction; 
recovery 
te ne rT Neue Zeitschr. f. gebursk., 14: 443, 1843 Case 1 | Operation Death 
Se ae Langenbeck’s Arch. f. klin. Chir., 44: 541, | Case 1 | Operation Death 
1894-95 
a eres Inaug. Diss., Géttingen, 1895 Case 1 | Operation Death 
Riforma med., 45: 615, 1929 Case 1 | Operation Death 
Resenbaum, L............. Altona, 1891 Case 1 | No operation | Death 
Siebold. Quoted by G. 
13 err Inaug. Diss., Augsburg, 1854 Case 1 | No operation | Death 
Rev. mens. d. mal. de 558, 1885 Case 1 | No operation | Death 
Théremin, E. Loc. cit....... Rev. mens. d. mal. de l’enf., 558, 1885 Case 1 | No operation | Spontaneous 
reduction; 
recovery 
Violbing. Quoted by Bureau | Thése de Paris, 1898. No. 257 Case 1 | No operation | Death ° 
3 Weimlechner............... Jabrb. f. Kinderb., 8: 55, 1874 Case 1 | Operation Death 


charge through this opening. The amount _ the duct and not true eversion of the ileum. 


of drainage varied from an_ occasional 
soiling, occurring only when the bowels were 
loose, to a continuous discharge of feces. 
Most of the children ate well and developed 
normally unless some unfortunate circum- 
stance intervened. 

The most common and most dangerous 
complication reported was eversion or 
prolapse of the ileum through the fistulous 


In another, (Cutler, G. D.), the child is 
reported as surviving the operation but it 
died of erysipelas and pneumonia before 
leaving the hospital. In the fourteen cases 
of prolapse in which no operation was 
attempted, spontaneous reduction occurred 
twice and the children survived. All the 
rest died of intestinal obstruction. The 
mortality rate for the entire group was, 
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therefore, about 80 per cent. In fairness it 
should be said that many of these cases 
were reported before the advent of modern 
surgical technic. The complication is, how- 
ever, extremely dangerous. Eversion or 
prolapse occurred any time from four hours 
after birth to two years of age but was 
most frequent at about five months. It 
occurred most often during a fit of cough- 
ing or crying. The prolapse appeared as a 
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the slough occurred, drained large quan- 
tities of fecal material from the navel and 
the symptoms of obstruction disappeared. 

Treatment of patent omphalomesenteric 
duct, as with most surgical conditions, has 
varied through the years. In 1873, Mac- 
Swiney of Dublin answered a call to see a 
boy seven years of age and found an ascaris 
lumbricoides emerging from an opening 
at the navel. He responded to the emer- 
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TABLE II 


CASES FOUND AT AUTOPSY OR IN WHICH NO MENTION IS MADE OF TREATMENT 


Author Reference — Details 
Ee pees ee Brit. M. J., 1: 645, 1918 Case 1 Occurred in identical twins; 
Case 2 no treatment mentioned 
Tr., Path. Soc. London, 20: 418, 1869 Case 1 | No treatment mentioned 
7 ee Surgical Treatment of Diseases of Children. | Case 1 | No treatment mentioned 
London, 1868 
MacSwiney, S. M......... Proc. Path. Soc., Dublin, 6: 251, 1873-75 Case 1 | No treatment mentioned 
Am. J. Roentgenol., 10: 607, 1923 Case 1 No treatment mentioned 
J. de med., 40: 81, 1817 Case1 | No treatment mentioned 
Auslander, Milton M. and 
McClure, Laura......... Am. J. Dis. Child., 40: 1276, 1930 Case 1 | Autopsy specimen 
Trav. d’obstur., 1: 331, 1889 Case 1 | Autopsy specimen 
Bridgeman, M. L. and 
Menne, Frank R........ Am. J. Dis. Child., 42: 602, 1931 Case 1 | Autopsy specimen 
Févier, 25: 45, 1895 Case 1 | Autopsy specimen 
Med. Times e Gaz., 2: 45, 1866 Case 1 | Autopsy specimen 
Am. J. Med. Sc., 88: 30, 1884 Case 1 | Autopsy specimen 
Leisrink and Alsberg....... Arch. f. klin. Chir., 28: 768, 1882 Case 1 | Autopsy specimen 
Prestat. (Quoted by Ledder- 
Deutsche Chir., lief. 45 b., 1890 Case 1 | Autopsy specimen 
w Virchows Arch., 86: 371, 1881 Case 1 | Autopsy specimen 
G........ Inaug. Diss. (Erlangen), Augsburg, 1854 Case 1 | Autopsy specimen 
ee Tr. Path. Soc., London, 16: 126, 1865 Case 1 | Autopsy specimen 


red, sausage-like tumor lying across the 
abdomen and attached by its middle to the 
navel. Symptoms of intestinal obstruction 
rapidly appeared and unless the condition 
was relieved, death followed. 

_ The only other condition causing a fecal 
fistula at the navel was the application of 
the cord tie to a loop of bowel present in 
an umbilical hernia. When the cord tie 
sloughed through, a direct communication 
was left between bowel and the outside. 
Such cases were easily differentiated by 
their clinical course. Symptoms of intes- 
tinal obstruction appeared soon after the 
tie was applied. Those who lived until 


gency as follows, “I at once proceeded to 
deliver it in an artistic way, and I had to 
exercise some caution in the operation lest 
it should break as there was considerable 
tension on the creature, and it was evident 
that its body was tightly compressed in a 
tract or sinus through which it was slowly 
making its way out.” The “delivery” suc-— 
cessfully accomplished, the doctor men- 
tioned no further treatment. Table 11 lists 
eighteen such cases in which no specific 
treatment was mentioned or which were 
found at autopsy. During the nineteenth 
century, efforts were made to close the 
fistulous tract by applying caustics, cur- 
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retting it or ligating the umbilical tumor. 
Reports of nineteen such cases are listed 
in Table 111. These early surgical methods 
met with a fair measure of success in at 
least stopping the fecal discharge. With the 
advent of modern surgery, reports of the 
radical removal of the entire sinus tract 
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The report of a case of patent omphalo- 
mesenteric duct observed from _ birth 
through successful operation follows: 


CASE REPORT 


On February 14, 1937, I delivered the 
patient at Evangelical Deaconess Hospital. It 


TABLE III 
CASES TREATED CONSERVATIVELY OR BY LIGATURE, CAUSTICS, CURETTAGE OF THE TRACT 
OR OCCLUSION APPARATUS 


Author Reference oF Treatment Outcome 
Chir. Klin., 294, 1869 Case 1 | Ligature Healed 
i Ee re ree Thése de Paris, No. 238, 1834 Case 1 | Ligature Healed 
Case 2 | Ligature Healed 
Case 3 | No details 
Lancet, 1: 101, 1845 Case 1 | Ligature Healed 
EE Se rere Rev. méd. de la Suisse Rom., 13: 356, 1893 | Case 1 | Cautery and liga- | Healed 
ture 
Haeneen, J. A...........5 Inaug. Diss., Kiel, 1885 Case 1 | Tumor removed | Healed 
and skin closed 
ein New Yorker med. Monatscbr., 14: 273, 1902 | Case 1 | Occlusion appa- | Healed 
ratus 
Kuterové, D...........; Casop. lek. tesk., 74: 547, 1935 Case 1 | Conservative Spontaneous 
closure 
Med. Times e Gaz., 2: 640, 1868 Case 1 | Dissected mucous | Healed 
membrane and 
closed wound 
Die Nabelges-chwiilste, Halle, 1892 Case 1 | Tract curetted Healed 
SS ee ee Lancet, 2: 1142, 1884 Case 1 | Ligature Healed 
Quaet-Faslem........... Inaug. Diss., Kiel, 1899 Case 1 | Removal of tumor | Healed 
and suture 
Case 2 | Removal of tumor | Healed 
and suture 
Case 3 | Removal of tumor | Healed 
and suture 
gh, eee re Brit. M. J., 1: 795, 1893 Case 1 | Tumor removed | Healed 
and wound su- 
tured 
Sanchez, Santiago........ Arch. de med. inf., 5: 275, 1936 Case 1 | Conservative Death 
Wem, Eeard........... Inaug. Diss., Giessen, 1868 Case 1 | Repeated applica- | Healed 
tions of caustic 
Wernher. Cited by Weiss, 
RR ae er Inaug. Diss., Giessen, 1868 Case 1 | Caustics No healing 


began to appear in about the year 1890. 
Forty-two such cases are listed in Table 111 
with five deaths. At present the only ques- 
tion of treatment is when to operate. Some 
prefer to wait until the child is about one 
year of age. Others believe that the danger 
of eversion of the ileum through the fistula 
outweighs the danger of operating on an 
infant only a few weeks of age. 


was the mother’s fourth pregnancy. Labor came 
on at term and was quite rapid. A male baby 
weighing seven and one-half pounds was born 
spontaneously. He appeared normal and cried 
immediately. Nothing unusual was noted about 
the umbilical cord which was tied with the tape 
in use at that time. 

The mother’s hospital course was uneventful. 
She did not have sufficient breast milk and the 
baby was given an evaporated milk and Karo 
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syrup formula which it took readily. When the 
cord sloughed off on the ninth day there was a 
small bud of what was thought to be granula- 
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At that time the baby seemed to be in excellent 
general condition and showed no evidence of 
distress. He was taking his formula well and 


TABLE IV 
CASES HAVING RADICAL RESECTION 
Author Reference Treatment} Outcome 
Case 

pS OE ere Deutsche med. Wchnschr., 18: 1040, 1892 Case 1 | Resection | Recovery 
2 Arch. prov. de chir., 17: 1, 1908 Case 1 | Resection | Recovery 
Rev. d’orthop., 6: 47, 1895 Case 1 | Resection | Recovery 
Broca (Quoted by Bureau, J.)....| Thése de Paris, No. 257, 32, 1898 Case 1 | Resection | Recovery 
Se SES rperton toes Surg. Clin. North America, 8: 1341, 1928 Case 1 | Resection | Recovery 
Gazz. d. osp., 21: 472, 1900 Case 1 | Resection | Recovery 
eS SS ae rer rr Ann. di. med. nav. e colon., 2: 315, 1916 Case 1 | Resection | Recovery 
Canad. M. A. J., 23: 676, 1930 Case 1 | Resection | Recovery 
ONS) ree pe Frye Rev. mens. d. mal. de l’enf., 20: 517, 1902 Case 1 | Resection | Recovery 
Ann. de méd. et de chir., 4: 1, 1892 Case 1 | Resection | Recovery 
SS Sree err Deutsche med. Wchnschr., 18: 1166, 1892 Case 1 | Resection | Recovery 
Beitr. z. klin. Chir., 19: 353, 1897 Case 1 | Resection | Recovery 
Rev. d’orthop., 12: 321, 1901 Case 1 | Resection | Recovery 
Therap. Rundschau, 2: 679, 1908 Case 1 | Resection | Recovery 
eee ee Deutsche med. Wcbnschr., 24: 321, 1898 Case 1 | Resection | Recovery 
Lamare, J. P., Courtois, J. and 

Gynécologie, 37: 193, 1938 Case 1 | Resection | Recovery 

J. Leveuf, R. Leroux, and A. Perrot} Ann. d’anat. path., 12: 1915, 1935 Case 1 | Resection | Recovery 
Case 2 | Resection | Recovery 
Case 3 | Resection | Recovery 
J. G. Montgomery, H. M. Gilkey, 

F. B. Kyger and W. L. Jennings.| J. Missouri M. A., 35: 244, 1938 Case 1 | Resection | Recovery 
Langenbeck’s Arch. f. klin. Chir., 58: 306, 1899 | Case 1 | Resection | Recovery 
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Inaug. Diss., Kiel, 1899 Case 4 | Resection | Recovery 
Ratnayeke, May... ........ Brit. J. Surg., 24: 402, 1936 Case 1 | Resection | Recovery 
Lancet, 1: 302, 1902 Case 1 | Resection | Recovery 
Miinchen. med. Wchnscbr., 58: 85, 1911 Case 1 | Resection | Recovery 
Sovet. Klin., 20: 143, 1934 Case 1 | Resection | Recovery 
Wien. klin. Webnschr., 17: 614, 1904 Case 1 | Resection | Recovery 
Norsk mag. F. legevdensk., 83: 778, 1922 Case 1 | Resection | Recovery 
Arch. Pediat., 9: 55, 1892 Case 1 | Resection | Recovery 
Deutsche med. Wcbnschr., 23: 188, 1897 Case 1 | Resection | Recovery 
OS ne st ae Deutsche Ztschr. f. Chir., 74: 143, 1904 Case 1 | Resection | Recovery 
Clin. Soc. Tr., London, 26: 237, 1893 Case 1 | Resection | Death 
eee Centralbl. f. Chir., 22: 1154, 1895 Case 1 | Resection | Death 
SE a Ee ee Beitr. z. klin. Chir., 144: 236, 1928 Case 1 | Resection | Death 
Altona, 1891 Case 1 | Resection | Death 
Deutsche Ztschr. f. Chir., 44: 316, 1896 Case 1 | Resection | Death 


tion tissue present at the navel. No discharge 
was noted from this area while at the hospital. 
Shortly after going home on the tenth post- 
partum day, the mother noticed that there was 
a discharge from the navel which looked like 
bowel content. We were notified immediately. 


was gaining weight. His bowels had been mov- 
ing per rectum. There was a small red bud of 
tissue about 14 cm. in length protruding from 
the navel. At the apex of this bud there was a 
minute opening from which a small amount of 
liquid was occasionally ejected. This discharge 
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appeared to be bowel content. The skin around 
the navel was normal and there was no evidence 
of infection. The condition was considered due, 


Fic. 1. Patient’s abdomen showing bud pro- 
truding from the navel. 


most probably, to a persistent patent omphalo- 
mesenteric duct. This was explained to the 
parents and developments were awaited. A 
bland ointment dressing was kept over the 
navel and the skin about it was kept clean. 

The child was next seen when he was six 
weeks of age. He was in excellent health and 
was gaining weight rapidly. He was having 
normal bowel movements per rectum. The 
navel appeared about the same as it had before. 
The small red tumor was covered with mucosa- 
like tissue. It did not bleed easily on manipula- 
tion as one would expect if it were simply 
granulation tissue. There was no evidence of 
discharge at the time I saw it. The mother 
stated, however, that both feces and gas came 
out through the opening. She had noted that 
the occurrence of the discharge was dependent 
upon the condition of the baby’s bowels. If the 
child was kept rather constipated, there might 
be no discharge for several days. If the bowels 
were loose, the discharge occurred almost con- 
tinuously. Since development proceeded nor- 
mally, a conservative course was followed until 
he was about one year of age. When seen in the 
office at that time his development had been 
excellent except for delayed dentition. He was 
now on an almost general diet, still avoiding 
foods which had a laxative effect. There was 
still intermittent discharge of bowel content 
and gas from the navel. The family history was 
entirely negative for cancer, tuberculosis or 
diabetes. There was no history of any other 
congenital defects or abnormalities. 
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Physical examination at this time showed the 
patient to be an unusually well developed and 
robust little boy. His weight was twenty-three 
pounds. He was in good physical condition and 
was mentally active. The abdomen was round- 
ed and of normal contour for an infant one year 
old. It was everywhere soft and flaccid. There 
was no evidence of tenderness. There was no 
rigidity and there was no palpable masses. 
There was a small, moist, rounded, cherry-red 
bud protruding about 14 cm. from the navel. 
(Fig. 1.) This small mass was covered with what 
appeared to be intestinal mucosa which was 
continuous with the skin of the abdomen all 
around its edge. The skin about the navel was 
normal, clean and in a healthy condition. At the 
apex of the bud there was a small opening into 
which a probe could be introduced and passed 
downward and to the right for about 314 cm. 

One especially interesting fact was noted: If 
one watched the abdomen for some time, 
changes occurred in the contour of the bud at 
the navel. At times it would stand up, become 
tense, and protrude for a distance of almost 
1 cm. At other times it would slowly draw 
inward until it almost disappeared from view. 
The navel dimple would then appear almost 
normal. This change in contour took place 
slowly and gradually. It was interpreted as 
being due to peristalsis. Whether there was 
actually smooth muscle out at the navel or 
whether the phenomenon was due to a pull on 
the navel from the normal peristalsis in the gut 
could not be determined. 

Examination of the blood showed hemo- 
globin and cellular content to be normal. 
Fluoroscopic and x-ray examination was per- 
formed at our office. A blunt cannula was 
introduced about 1 cm. into the opening at 
the navel and a small quantity of thick barium 
solution injected. The barium could be seen to 
traverse a small tract running downward, 
inward and to the right. This tract appeared to 
be about 5 or 6 cm. in length. From it, the 
barium could be seen to enter coils of small 
intestine. Just where the fistulous tract joined 
the gut could not be definitely determined. 
However, the juncture was affected in the right 
lower quadrant of the abdomen, an area usually 
occupied by loops of terminal ileum. Also, when 
the barium, which had just entered the small 
intestine through the fistula, was observed 
fluroscopically at five minute intervals, it could 
be seen to enter the cecum within a few 
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minutes. This would also indicate that the The tract had no mesentery but lay free in the 
tract joined the small intestine in the lower peritoneal cavity. It received its blood supply 
part of the ileum. X-ray plates taken in from one large vessel from the mesentery of the 


Fic. 2. Lateral x-ray showing fistulous tract. 


anteroposterior and lateral positions confirmed 
the fluroscopic findings. (Fig. 2.) A diagnosis of 
fistulous tract from the navel to the small 
intestine due to persistent patent omphalo- 
mesenteric duct was made and surgical closure 
was advised. 

The patient was operated upon at Evan- 
gelical Deaconess Hospital, February 21, 1938. 
A transverse elliptical incision was made about 
the navel and carried down to the peritoneum. 
The peritoneal cavity was entered just above 
the navel. This incision was carried around the 
navel, completely freeing it. When the navel 
was lifted up, there was a rather thin, fibrous 
cord attached to its peritoneal side. As this cord 
was followed downward it became larger in 
diameter and assumed the appearance of 
bowel. After extending downward and to the 
right for about 8 cm. it joined at right angles 
the antimesenteric border of a loop of small 
bowel which lay in the right lower quadrant of 
the abdomen. By the time the fistulous ract 
joined the bowel it had become almost as large 
as the gut itself and identical in appearance. 


bowel which extended completely across the 
bowel and out the fistulous tract. This vessel 
was ligated and the fistulous tract was ampu- 
tated with the cautery beyond a clamp. 


Fic. 3. Resected fistulous tract with probe pro- 
truding from navel. 


(Fig. 3.) The defect in the bowel was closed 
transversely with a running Lembert suture. 
Care was taken not to impinge upon the lumen 


’ of the bowel. The abdominal wall was closed in 


layers much as one would repair an umbilical 


‘hernia. No drainage of the peritoneal cavity 
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was instituted. The patient’s postoperative 
course was uneventful except for the eruption 
of two upper incisors. He left the hospital on 
the fifteenth day. 

Microscopic description of the excised speci- 
men by Dr. Francis Bayless was as follows: 
“Sections of the Meckel’s diverticulum show a 
mucosal surface typical of the ileum. No 
heterotopic gastric mucosa is seen and there 
are no other abnormalities. Sections from 
different portions of the passage leading to the 
umbilicus show that there is well developed and 
intact muscularis, submucosa and mucosa 
throughout, and that there is an abrupt 
transition from mucosa to stratified squamous 
epithelium at the umbilical orifice.” 


COMMENT 


While our case closely followed the com- 
posite picture of the condition, there was 
one point which we considered of special 
interest. As noted in the history, prolonged 
observation of the bud at the navel showed 
that it changed shape. At times it seemed 
to erect and protrude for almost a centi- 
meter. Again it drew down into the ab- 
domen and almost disappeared. Since 
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smooth muscle was demonstrated micro- 
scopically all the way out the tract, this 
changing contour was probably due to 
peristalsis in the tract and navel bud itself. 
We have never found this sign mentioned 
in the literature on the subject. It should be 
a helpful diagnostic point in differentiating 
between a bud of simple granulation tissue 
and the tumor of a patent omphalomesen- 
teric duct. 


CONCLUSION 


The literature pertaining to patent 
omphalomesenteric duct is reviewed and a 
case* is reported. 
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MALIGNANT CARCINOID TUMORS OF THE 


GASTROINTESTINAL TRACT* 


CASE REPORT 


Joun J. Satory, M.D. 
Senior Resident in General Surgery, Milwaukee County Hospital; 
Instructor and Demonstrator in Surgical Anatomy, Marquette Medical School 


WAUWATOSA, WISCONSIN 


ARCINOID or argentaffine tumors 
of the gastrointestinal tract are 
comparatively rare. They are seldom 

if ever diagnosed preoperatively but yet 
may be the cause of the common clinical 
conditions of appendicitis and bowel ob- 
struction. The incidence of one in every 
two to five hundred appendices removed 
surgically or 0.2 to 0.5 per cent has been 
reported. They have been found less fre- 
quently in the large bowel, stomach or 
duodenum. There were seventy-two carci- 
noids of the appendix in a group of 26,384 
surgically removed appendices or an inci- 
dence of 0.28 per cent reported in a review 
of the pathological material at the Boston 
City Hospital from 1900 to 1937. In this 
same period there were two carcinoid 
tumors of the stomach, one of the gall- 
bladder, one of the duodenum and eight of 
the small bowel. None of the appendiceal 
tumors were malignant. 


SYMPTOMATOLOGY AND PROGNOSIS 


Carcinoids of the appendix are usually 
found between the ages of twenty and 
thirty. They may give symptoms of vague 
persistent lower abdominal pain similar in 
nature to the so-called chronic appendicitis. 
Carcinoids of the stomach or colon are 
more likely to be malignant. If they are of 
the obstructive type, they may be noticed 
early and surgically treated. If not, they 
may go on and become widespread before 
treatment. When present in the bowel they 
are more likely to be found around the ages 


of fifty to sixty years. A carcinoid tumor of 
the appendix .is unlikely to recur after 
removal of the appendix. 


GROSS AND MICROSCOPIC STRUCTURE 


These tumors, often found first at 
autopsy, appear as small, firm, circum- 
scribed nodules from 549 to I cm. in diam- 
eter. They are situated in the submucosa 
and muscularis and are covered with 
smooth mucosa and thickened peritoneum. 
In the appendix the tip is generally bulbous 
and obliterated. The cut surface is pale 
vellow with interlacing strands of tissue. 
When the tumor has extended into the 
serosa, adhesions between the adjacent 
surfaces produce a knuckling or kinking of 
the bowel which leads to obstruction. Large 
tumors may protrude into the gut or 
peritoneum or infiltrate the surrounding 
tissues. (Fig. 1.) The gross specimen has a 
rubbery feel. 

The microscopic picture presents groups 
of flask-like epithelioid cells with large 
round, vesicular nuclei. Cell boundaries are 
often indistinct. The cytoplasm contains 
granules which are distinctly outlined and 
which are yellowish in color when fresh and 
stain black with silver ammonium oxide. 
The cells are arranged in small groups, 
indistinctly acinar or in broader cords, or 
at times in palisade form. These groups of 
cells are surrounded by a definite fibrous 
stroma. (Fig. 2.) The uniform size, regular 
position, opacity and lack of hyperchroma- 
tism indicate moderate malignancy. The 


* From the Milwaukee County Hospital, Department of Surgery, Wauwatosa, Wisconsin. 
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structure of the cells recall the features 
of low grade melanoma or basal cell 
carcinoma. 


Fic. 1. Gross specimen showing a carcinoid 
tumor projecting from the stump of the 
appendix into the Iumen of the cecum. 1, 
the cecum has been partially bisected from 
the outside and the edges everted showing 
the mucosa of the cecum. 2, the appendix was 
short and thick and appears as though the 
tip had eroded away. The point of section is 
just below the arrow and shows a fan-like 
tumor protruding from the stump of the 
appendix. 3, the other half of the tumor 
corresponding to that previously described. 
4, @ mesenteric node which when sectioned 
showed the same type of tissue both grossly 
and microscopically as the original tumor. 5, 
peritoneal surface of the wall of the large 
bowel. 


MALIGNANT OR BENIGN? 


Formerly, carcinoid tumors were con- 
sidered to be perfectly benign. However, it 
is safe to say that they are potentially 
malignant. If allowed to grow unmolested, 
they eventually break through their bar- 
riers and infiltrate the mesentery. From 
there they may metastasize to lymph- 
nodes, liver or to both. Up to 1934, Bailey 
had collected seven cases of malignancy of 
carcinoid tumors of the appendix from the 
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literature. To July, 1939, sixty-seven malig- 
nant argentaflinomas or carcinoid tumors 
of the intestine had been reported in the 
literature. Latimer (1941) gives the total 
number reported as seventy-six which 
includes three cases of his own. In this 
series fourteen involved the appendix 


proper. (Fig. 3.) 
ORIGIN OF CARCINOID CELLS 


Langhans, in 1867, described a small 
polypoid tumor involving the submucosa 
and the muscularis of the ileum. This 
presented the alveolar and infiltrating 
structure now clearly recognizable as that 
of the typical carcinoid. A clear distinction 
was made by Lubarsch in 1888 between 
carcinoids and ordinary adenocarcinoma, 
although he traced the origin of carcinoids 
to the crypt cells. Masson states that he 
was able to convince himself in all of his 
specimens that the carcinoid cell columns 
had resulted from proliferation of the 
intranervous argentaffine cells of neurocrine 
type. These cells piled up in the nerve 
fibers, finally ruptured their sheaths, in- 
filtrated the intestitial tissue of the neu- 
roma and then spread to the submucosa. 
These neurocrine cell proliferations in the 
connective tissue assume the characteristic 
appearance of carcinoid cells. Raiford 
thinks that the cells are of ectodermal 
origin which have migrated early in life 
from the neural crest and became adopted 
to the specific function in forming a part 
of the general chromaffin system. In favor 
of this mode of origin is the striking 
similarity of the cells of certain of these 
tumors to those of the adrenal gland, not 
only in morphology but also in the gross 
color of the tumor. It is known that an 
affinity for silver, which is exhibited by 
these tumors and which is not present in 
epithelial cells, is possessed by many cells 
of ectodermal origin. The rosettes in typi- 
cal carcinoids may link them to the neuro- 
blastomas. It might be said at present that 
most pathologists now agree with Masson 
that the carcinoid cell takes its origin from 
Kultschitsky cells found in the base of the 
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crypts of Lieberkiihn. These crypts or lymphadenopathy at this time. No fecolith 


glands are found between the villi lining 


the gastrointestinal tract. 


the original tumor. Note indistinct acinar 
formation. 


CASE REPORT 


The following is a case of a carcinoid of 
the appendix extending into the cecum and 
metastasizing to the regional nodes: 


The patient was a white, twenty-five year 
old housewife, who was admitted to the 
gynecological service at the Milwaukee County 
Hospital and three days later submitted to a 
left oophorectomy. At the completion of the 
oophorectomy the appendix was palpated and 
was found to be short and thick, measuring 
but about three-fourths of an inch in length. 
At the base of the appendix a small irregular 
nodule was palpated through the cecal wall. 
The mass was movable but was apparently 
attached at the base. The nodule was felt to be 
about one-half to three-fourths of an inch in 
diameter. The lumen of the cecal mass felt 
ample about the nodule. The ileum appeared 
normal and there was no apparent regional 


Fic. 2. Photomicrograph (high power) of 


could be palpated in the appendix. The 
appendix was left in situ. 


2 


tion taken from themesenteric lymph-node. 
Note similarity of structure to that of the 
original tumor. 


Convalescence was relatively uneventful and 
the patient was discharged on the eleventh 
postoperative day. After consultation with the 
general surgical department, the patient was 
instructed to return for an exploratory lapa- 
rotomy when the period of convalescence was 
over. 

On detailed questioning the patient denied 
ever having any gastrointestinal complaints, 
although she did admit noticing a slight 
amount of bright red blood on defecation 
in a few instances which she attributed to 
hemorrhoids. 

On September 11, 1940, the patient was 
readmitted for an exploratory laparotomy. 
Physical examination at this time was essen- 
tially negative. No mass could be palpated in 
the abdomen. Rectal and proctoscopic exami- 
nations to the eight-inch level were negative. 

A resection of the cecum, lower one-third of 
the ascending colon and six inches of the 


ee §8=§8= Fic. 3. Photomicrograph (low power). Sec- 
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terminal ileum was done together with the 
removal of the involved mesenteric Iymph- 
nodes. The continuity of the bowel was 
established by a side-to-side anastomosis under 
spinal anesthesia supplemented with ethylene. 
The abdomen was closed without drainage. 
The operative impression was that of a prob- 
able malignancy of the cecum. 

On examining the gross specimen the cecal 
wall appeared normal except for some scarring 
about the serosa. The appendix was short and 
thick, measuring 214 cm. in length. At its base 
and projecting into the cecum there was a 
rounded cauliflower-like mass which measured 
5 by 344 by 214 cm. This mass was spongy to 
rubbery in consistency and was light yellow in 
color. The center was somewhat softer than the 
periphery. Several small nodes were found in 
the mesentery and about the cecum, the largest 
of which measured 1 cm. in diameter. This 
node had the color and consistency similar to 
the original tumor. Sections taken from both 
the tumor and the lymph-nodes for microscopic 
examination showed the specimen to be a 
carcinoid tumor with metastasis to the regional 
nodes. (Fig. 1.) 

The postoperative course was relatively un- 
eventful and the patient was discharged on the 
twelfth postoperative day. The patient has 
been seen at monthly periods since her dis- 
charge. Until the second monthly interval she 
complained of a mild diarrhea, some rectal 
tenesmus anda rather-sudden urge to defecate 
which was quite severe and hard to control. 
However, at the third and fourth monthly 
intervals, the patient stated that she felt good, 
her weight was within normal limits and that 
she had been doing her regular housework. She 
further stated that her bowel habits were 
approaching the regularity she had before the 
operation. 


SUMMARY 


1. This is the report of a case of a 
carcinoid or argentaffine tumor growing 
from the stump of the appendix into the 
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cecum with metastases to the regional 
Iymph-nodes. 

2. This adds another case to the seventy- 
six previously reported malignant carcinoid 


tumors. 

3. All carcinoid tumors should be con- 
sidered potentially malignant. 

4. It is interesting to note that the 
patient was entirely asymptomatic as far as 
any gastrointestinal disturbance was con- 
cerned even though the tumor had already 
metastasized to the regional nodes. 


I wish to express my appreciation to Dr. 
Joseph M. King, clinical director of the Depart- 
ment of Surgery and to Dr. J. C. Grill, director 
of the Department of Pathology at the Mil- 
waukee County Hospital for their kind and 
valuable assistance in preparing this report. 

I also wish to thank Mr. Leo Massopust; Mr. 
E. T. Satory and Miss Louise Meade for their 
photographs of the pathological specimens. 


REFERENCES 


1. Battey, O. T. Argentaffinomas of the gastro- 
intestinal tract, benign and malignant. Arch. 
Patb., 18: 843, 1934. 

2. Ew1nc, JAMeEs. Carcinoid Tumors of the Gastro- 
intestinal Tract. Neoplastic Diseases. Phila- 
delphia, 1940. W. B. Saunders Co. 

3. Latimer, O. Malignant argentaffine tumors 
of the appendix. Am. J. Surg., 54: 424, 1941. 

4. Homans, Joun. Textbook of Surgery. The Ap- 
pendix. Springfield, 1935. Charles Thomas. 

5. Masson, P. Carcinoids. Argentaffine cell tumors 
and nerve hyperplasia of the appendicular 
mucosa. Am. J. Patb., 4: 181, 1928. 

6. Masson, P. Significance of muscular “Stroma” of 
argentaffine tumors. Am. J. Patb., 6: 499-514, 
1930. 

7. BeRNarp P. Argentaffine tumors of the 
appendix. Northwest Med., 38: 116, 1939. 

8. Porter, Jos. E. and WHELAN, Cuas. S. Argentaf- 
fine tumors. Am. J. Cancer, 36: 343, 1939. 

9g. RatrorpD, THEODORE S. Carcinoid tumors of the 
gastro-intestinal tract. Am. J. Cancer, 18: 803, 
1933- 

10. Wyatt, Tuomas E. Argentaffine tumors of the 
gastro-intestinal tract. Ann. Surg., 107: 260, 


1938. 


» 
a 
f 
/ 
| 
{ 
4 
| 


PERICHONDRAL ARTHROPATHY OF THE KNEE JOINT 


Maurice A. BErnsTEIN, M.D. 
In Orthopedic Department, Cedars of Lebanon Hospital 


BEVERLY HILLS, CALIFORNIA 


HIS report is based upon a study of 

more than fifty injured knee joints, 

each disclosing a derangement which 
so far has not been reported in literature. 

The derangement briefly is the elevation 
or stripping of the articular capsule which 
fits over the cartilage coated ends of the 
bones of the femoral condyles. This phe- 
nomenon is associated with an acute 
exudative synovitis and often leads to a 
degeneration of the articular cartilage. The 
condition is due to a direct blow or twist of 
the knee joint during an attempt at sudden 
extension, and is brought about by the 
impact of the undersurface of the patella 
upon the articular surface of the femoral 
condyles. 

The diagnosis of the condition can be 
made only from x-ray films taken in a 
lateral view of the joint. The lesion appears 
at the upper peripheral surface of either 
condyle but is more common on the outer. 
The lateral view of an x-ray film taken of 
such a joint will show the articular capsule 
as a white line at the margin of the condyle 
which is elevated for a variable distance 
from the periphery. Associated with this 
finding there is usually present a variable 
degree of effusion into the joint and a 
thickening of the infrapatellar pad of fat. 
The pathological interpretation of this 
condition is based upon the objective find- 
ings, the clinical history, the mechanism of 
the injury and the x-ray evidence. 


ANATOMICAL CONSIDERATION 


Cowdry! states that the articular capsule 
fits over the cartilage coated ends of the 
bones like a segment of pliable rubber hose 
equipped with well developed retaining 
fibers (collagenic) to prevent unduestretch- 
ing. Meyer® maintains that a superficial 
fibroid layer (of hyaline articular carti- 
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lage) is found on the surface of articular 
cartilage. Whether this structure is a 
superficial fibroid layer of hyaline cartilage 
or is articular capsule, makes little differ- 
ence so far as the findings are concerned in 
this particular pathological process. A thin, 
fibrous structure, however, is present which 
covers the ends of the articular cartilage. 
It is this tissue which is disturbed and 
shows changes in the x-ray film of injured 
knee joints. 


PATHOLOGY AND PATHOGENESIS 


As a result of a direct trauma to the 
anterior surface of the knee, such as a fall 
or blow or as a result of a sudden contrac- 
tion of the quadriceps muscle in sudden 
hyperextension of the knee, the patella is 
forced against the femoral condyles. This 
impact presumably causes a rupture of 
some of the subchondral arterioles in the 
spongey bone-end which it covers. The 
blood or serum which is liberated is forced 
between the platelets of articular cartilage 
and finds its way to the undersurface of the 
articular capsule. The capsule, therefore, is 
stripped away from the articular cartilage 
and is seen in the x-ray as a white, thin line, 
which blends with the capsule still attached 
to the periphery of the cartilage. As a 
result of tension and pressure beneath the 
elevated articular capsule, the cartilage 
cells become edematous, lose some of their 
staining properties and become fragmented. 
Degeneration of the cartilage cells results 
from pressure and interference of nutrition. 
This is evident by dark fragmented areas in 
the articular cartilage beneath the capsule. 
In certain cases the cartilage border is 
broken and vacuolated areas appear in 
the subchondral zone forming defects in the 
cartilage. I am of the opinion that the 
so-called “traumatic arthritic” processes 
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begin from a pathological disturbance such 
as 1s described above. Since cartilage has no 
vascularity, it may be assumed that the 
serofibrinous exudate which takes place 
beneath the elevated articular capsule, 
arises from the subchondral zone. The 
changes which are found in traumatic knee 
joints at operation, where defects of the 
articular surface are noted, may be traced 
to a disturbance such as has been described. 

Axhausen? assumed that as a result of 
impaction from opposing articular sur- 
faces, the blood vessels to the part are 
damaged, leading to necrosis of the area 
supplied by the damaged vessels. This 
undoubtedly is true in a large number of 
injuries occurring to the knee joint in 
which there may appear no early demon- 
strative changes. Both Phemister* and 
Axhausen refer to such a necrotic change 
which does not manifest itself immediately 
after injury and is presumably preceded by 
a stage of edema and pressure necrosis. It is 
this edematous process which is demon- 
strable, affecting the subchondral bone 
and giving rise to pericapsular stripping. 
Phemister states that a zone of absorption 
results and gradually causes separation and 
eventual extrusion of the dead portion into 
the joint. I do not believe, however, that 
separation occurs of necessity in all cases of 
injuries to the knee joint cartilage where 
absorption has resulted. If the reverse were 
true, a large number of knee joints with 
displaced cartilaginous fragments would be 
observed. 

Chaklin,* in discussing injuries to the 
undersurface of the patella and of the 
femoral condyle, states that on the second 
day after injury, operation disclosed a 
defect in the cartilage of the patella. In four 
cases such changes were noted, presumably 
defects in the cartilage of the femoral 
condyle. Microscopically, m the early 
stages the only change that may be noted 
is edema of the cartilage cells and loss in 
staining properties. In Chaklin’s series of 
thirty-eight operative cases, the early 
roentgenographic examination did not give 
positive results at first, but later by com- 
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paring the roentgenographic evidences 
with the operative findings and by micro- 
scopic examination of sections removed at 
operation they were able to establish 
changes which were not confirmatory in the 
early roentgenograms. It is my belief that 
if we were to study the roentgenograms of 
early traumatic knee joints and look for 
breaks in the continuity of the periphery 
of the articular cartilage and for abnormal 
shadows in the subchondral zone and 
compare them with the normal knee joint 
roentgenogram we would be able to 
demonstrate early defects. 


ROENTGENOLOGICAL FINDINGS 


Since x-ray films disclose shadows only, 
and these may be superimposed, it is 
advisable to take several films from differ- 
ent angles of the joint in the lateral posi- 
tion. Because the diagnosis of articular 
capsule stripping is dependent upon the 
x-ray evidence alone, it is essential, to 
study the film carefully for any break in 
continuity of the articular cartilage surface, 
and for any fragmentation and irregularity 
of the subchondral bone. The area which is 
most commonly involved is the upper 
one-third of the femoral condyle in the 
region of the patellar surface. The articular 
cartilage may be slightly uneven, suggest- 
ing the presence of fragmentation and 
degeneration. Associated with this finding 
are dense shadows in the infrapatellar 
space indicating hyperplasia of the synovial 
membrane and pad of fat. Dark vacuoles 
in this region may be due to the presence 
of a serous exudate in the joint. The same 
characteristic mottling and increased den- 
sity may be present in the suprapatellar 
pouch. 

Since in inflammatory reactions of the 
knee joint synovial membrane panus forms 
and spreads over the articular cartilage, 
any break in the surface will cause adhesion 
of the exudate to the articular cartilage 
surface. What eventually follows is an 
undermining of the cartilage cells with a 
resulting degeneration and ulceration. In 
the presence of inflammation, the cartilage 
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cells lose their elasticity, are spread apart 
and fissures and clefts form. These clefts 
may extend to the spongy bone upon which 
the cartilage cells rest. In time there follows 
a process such as Is seen in chronic arthritis, 
namely, degeneration and proliferation of 
bone. 


SYMPTOMS 


A carefully taken history with a detailed 
analysis of the mechanism of the injury is 
very important. The patient usually states 
that he had received a direct blow to the 
outer side of the knee joint or that the knee 
was twisted in falling, or that in the at- 
tempt at sudden extension pain and dis- 
comfort were felt. The injury is not severe 
enough to produce a fracture nor is the 
twist of the knee joint similar in its mecha- 
nism to that which produces a displaced 
semilunar cartilage. There is, however, the 
history of a blow or a twist which brings 
about an impact of the undersurface of the 
patella to the articular cartilage of the 
femur. The pain in the knee joint is, as a 
rule, not very severe and is not definitely 
localized but may be referred to the region 
below the patella or to the outer side of the 
joint. The pain may be described as “‘an 
uneasy feeling in the joint” or “a dull, 
aching pain.” It is seldom sharp and 
penetrating and there is no locking. The 
swelling as a rule is not very great. A puffi- 
ness Is present below the patella and this, as 
compared with the opposite knee, is quite 
definite. With the knee fully extended this 
swelling becomes more apparent and fluctu- 
ation can often be demonstrated. 

While there is no instability of the joint, 
there is, however, a limitation to full exten- 
sion of the knee and pain can be elicited on 
motion. 


DIAGNOSIS 


The diagnosis of chondropathy and 
stripping of the articular capsule of the 
knee joint can be made early from the 
history and the nature and mechanism of 
the trauma, from the symptoms as de- 
scribed above and from a carefully studied 


lateral roentgenogram. The condition must 
be differentiated from all internal derange- 
ments of the knee joint, especially from 
displacements and tears of the semilunar 
cartilages, from strangulation of villus tags 
and from acute exudative synovitis. 


TREATMENT 


Treatment consists in rest of the knee 
joint and the avoidance of weight-bearing. 
The latter is important because pressure 
and friction of the articular surfaces cause 
exudation and panus formation, hyper- 
plasia of the synovial membrane and 
eventual softening of the articular carti- 
lage. The knee, therefore, should either be 
placed in a plaster cast or a calliper brace 
worn for a period of about six to eight 
weeks. Physiotherapy, such as diathermy 
in conjunction with light massage should be 
instituted. Repeated x-ray examination 
should be made to determine the sub- 
sidence of the condition. However, if the 
pain persists, and if restriction to motion 
develops, when effusion continues and 
when the x-ray shows further destruction 
of articular cartilage and thickening of the 
synovial membrane and fat pad, operation 
is indicated. The procedure will depend 
upon the findings within the joint at the 
time of the arthrotomy. The defect on the 
articular surface should be removed, and 
this is often supplemented by synvectomy. 
If a loose and torn semilunar cartilage is 
found, it should be removed. 


CASE REPORTS 


Case 1. (Fig. 1.) A young, athletic man of 
twenty-five stated that he sustained an injury 
to his right knee about three weeks before 
presenting himself for examination. He was 
lifting heavy boxes and one of these fell against 
his right knee, striking it on its outer side. 
There was no immediate disability and the pain 
did not prevent him from continuing his work. 
That night the knee swelled up and he could not 
fully bend it. He walked with a limp. On 
examination it was found that the knee joint 
was slightly distended with fluid. There was a 
slight bulging on the outer side of the knee and 
a slight puffiness above the patella. There was 
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tenderness on the outer side of the knee joint 
immediately below and to the outer side of the 
patella, and there was also a distinct limitation 
to full extension of the joint. 


Fic. 1. Case 1. White line along 
condylar surface with dark area 
beneath indicates capsular strip- 
ping with cartilage degeneration. 


He brought x-ray films with him that were 
taken twelve days after the injury. The roent- 


Fic. 3. Case 111. Elevation and stripping of peri- 
articular capsule with degeneration of the 
subchondral zone. 


genologist reported negative findings. However, 
on a close examination and study, it was found 
that there was an elevation of the articular 
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capsule involving almost the entire upper one- 
halt of the condyle of the femur. The line was 
separated from the articular cartilage border 
and underneath this was a dark area slightly 


Fic. 2. Case 11. Elevation of cap- 


sule and degeneration of the 
articular cartilage. 


wider above than below. There was a slight 
amount of fragmentation of the subchondral 
bone. The undersurface of the patella was 
sharply outlined with an area of rarification or 
rather decalcification of its entire lower margin. 
In the infrapatellar space, shadows and vacuola- 
tions were present indicating an edema and 
hyperplasia of the synovial membrane and pad 
of fat. The diagnosis in the case was pericapsu- 
lar elevation and degeneration of articular 
cartilage associated with hyperplastic synovitis. 

The limb was placed in a plaster cast from 
the ankle to the groin. The heel on the opposite 
shoe was elevated about half an inch and he was 
instructed to use crutches to avoid weight-bear- 
ing. The cast was removed after a period of six 
weeks, at which time physiotherapy was 
instituted. At the end of three months there 
was complete resolution of the condition and at 
this time, three years later, the patient is 
entirely recovered and has had no recurrence of 
symptoms. 

Case 1. A young woman, aged twenty- 
three, stated that on November 18, 1938, she 
was hanging on to a strap in a street car. The 
car stopped suddenly and threw her forward. 
She twisted her left knee. The pain was not 
very severe and she was able to go home. That 
night she experienced “considerable discom- 
fort” in the knee joint. She was awakened 


' 
\ ‘ 
: 
i 
j 


New Series Vot. LVIII, No. 2 Ber nstein—Arthropathy of Knee J oint American Journal of Surgery 283 


several times during the night on account of 
distress in the joint. The following day she saw 
a doctor, who x-rayed the knee and told her 
that there were negative findings. The knee 


Fic. 4. Case 1v. Capsular 
elevation and cartilagin- 
ous degeneration in the 
subpatellar region. 


continued to trouble her and she was referred to 
me for consultation on April 22, 1939. 

On examination it was found that she had 
pain on the inner side of her knee below and to 
the side of the patella. There was a slight 
amount of effusion in the jomt and there was 
limitation to full extension. The x-ray (Fig. 2) 
revealed the following: In the lateral view of 
the joint there was an elevation and an uneven- 
ness of the upper margin of the articular capsule 
of the femoral condyle. There was an area of 
rarification of the articular cartilage evidenced 
by a dark, cup-shaped area. The articular 
cartilage was fragmented. There was also a 
thickening of the synovial membrane in the 
infrapatellar space. The diagnosis of this case 
was the same as the first, namely, elevation of 
the articular capsule and chondropathy. She 
was advised to wear a modified Thomas brace 
to avoid weight-bearing. 

Case 111. A man, aged fifty, stated that on 
June 19, 1941, he stumbled and fell, striking 
his left knee against a sound-track in a movie 
studio. He experienced considerable pain, dis- 
comfort and disability in the knee joint and 
was assisted to the first aid station. On exami- 
nation, it was found that he had a slight abra- 
sion on the top of the knee, redness and some 
swelling. A rubber elastic bandage was applied. 
On the following day he experienced consider- 


able pain on the inner side of the knee below the 
lower border of the patella. He could not fully 
extend or flex the knee joint and walked with a 
distinct limp. On examination, there was con- 


Fic. 5. Case v. Capsular strip- 
ping with degeneration of 
the articular cartilage on 
femoral condyle. 


siderable effusion in the joint and there was 
marked tenderness on pressing the patella 
downward. 

An x-ray was taken and it showed the follow- 
ing: elevation of the upper half of the articular 
cartilage of the outer condyle of the femur with 
areas of fragmentation of the cartilage, dark 
vacuolated areas in the infrapatellar space and 
thickening of the synovial membrane of the 
joint. The patient had never had trouble with 
his knee nor previous injury to the joint. 

The manner in which this trauma occurred is 
characteristic. The patella was violently forced 
against the condyle of the femur, producing an 
injury to the synovial membrane of the joint 
and edema and exudation into the cartilage- 
covered condyle. The knee was immobilized 
and he was instructed to avoid weight bearing. 
He received diathermy treatment and light 
massage. On September 4, or ten weeks later, 
the x-rays showed a clearing up of the changes. 
There still remained, however, a slight tender- 
ness to pressure about the patella. 

Case1v. A woman, aged thirty-five, slipped 
and fell about four years ago, striking against 
a piece of furniture. When she picked herself 
up she experienced severe pain and could not 
bend the left knee and limped to her bed. Soon 
afterward the knee became swollen and it was 
difficult for her to walk. The pain and discom- 
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fort subsided after a time, and she was able to 
get around without much difficulty; there re- 
mained, however, an “‘uneasy feeling” in the 
knee joint with occasional boring pain and 
swelling. On examination it was found that 
there was a limitation to full extension of the 
jomt and considerable pain on full flexion. 
There was a slight amount of effusion in the 
joint and tenderness on pressure on the inner 
side below and the side of the patella. There 
had been no locking at any time. The x-ray 
(Fig. 4) revealed a slight articular capsular 
elevation over the condyle immediately behind 
the patella. There was a dark area beneath the 
capsular elevation, with slight fragmentation 
indicating an involvement of the articular 
cartilage. The patient was instructed to refrain 
from weight-bearing, and physiotherapy was 
carried out for several weeks. She made con- 
siderable improvement. However, the arthrop- 
athy was of long standing and the changes in 
the joint were of a permanent character that 
would not respond to palliative means. 

Case v. (Fig. 5.) A woman, aged forty- 
five, stated that about two years ago she fell 
and twisted her right knee joint. She was not 
incapacitated and continued to walk although 
she experienced considerable pain in her knee. 
When she arrived home she found the knee 
swollen and tender and she could not bend it 
freely. The pain, discomfort and swelling con- 
tinued for about ten days. The swelling soon 
subsided but an unsteadiness in the knee 
remained. 

Our examination showed a slight amount of 
swelling to the inner side of the patella. There 
was some limitation to full extension of the 
joint and pain on extreme flexion. There was 
no lateral or anterioposterior instability. Pres- 
sure over the patella gave rise to some pain. 
The x-ray showed a capsular stripping with 
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degeneration of the subchondral zone. Asso- 
ciated with this x-ray finding there was un- 
questionably present a chronic hyperplastic 
synovitis. 


SUMMARY AND CONCLUSION 


Although five illustrated cases are here 
reported, the author has in the past four 
years treated about fifty patients with this 
type of derangement of the knee. A search 
of the literature failed to show the report 
of similar cases, aside from those which 
appeared by Chaklin. Most of the early 
cases of pericapsular stripping are diag- 
nosed as “traumatic arthritis” with pre- 
sumably no demonstrable x-ray findings. 
This type of arthropathy can be demon- 
strated only by means of the roentgeno- 
gram taken in the lateral view of the joint. 
It may be assumed that his pathological 
derangement is a forerunner of what 
eventually becomes a chronic degenerative 
or hypertrophic arthritis. Proper immobil- 
ization and the avoidance of weight-bearing 
will prevent further destruction of the 
joint surface and will hasten absorption of 
the exudate. 
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TENDINITIS OSSIFICANS TRAUMATICA* 


ABRAHAM §. ROTHBERG, M.D. 
NEW YORK, NEW YORK 


dons, myositis ossificans and ossifi- 

cation in tendons have all been 
included under the general heading of 
“tendinitis ossificans traumatica.” How- 
ever, these conditions are essentially differ- 
ent and should be discussed separately as 
illustrations of calcification or ossification. 

Calcification is found in tissues whose 
metabolism is normally low. Campbell and 
others state that calcification is a process of 
death and requtres necrotic tissue for its 
deposition. Even in such relatively avascu- 
lar tissue such as tendons, ligaments, 
cartilages, etc., the fibrosis which follows 
trauma or infection results in still further 
reduction in the metabolic rate and aids in 
the deposition of calcium. 

Ossification, on the other hand, occurs in 
tissue whose metabolism is high. In con- 
sequence, it is seen characteristically in and 
about highly vascular tissue such as muscle 
or structures close to the periosteum. This 
process may present itself in several forms 
such as spur formation, ossification of sub- 
periosteal hematoma and myositis ossi- 
ficans. Some authors have included in this 
category the formation of sesamoids. How- 
ever, these are normal developments, are 
usually symmetrical and appear early in 
life. 

These two processes are distinct and 
occur under different circumstances but 
with increased metabolism and an excess of 
calcium, areas of calcification may ossify 
and form new bone. Pathological calcare- 
ous deposits in any region of the body may 
therefore change into pathological ossific 
deposits if the blood supply should become 
adequate. In Paget’s disease, fractures 
occur in the early stage when the bone 


in and about ten- 


shows granular calcification. They do not 
occur in the later stage when increased 
vascularity plus calcification has progressed 
to re-ossification as demonstrated by the 
formation of new bone. 

The appearance of ossification in tissue 
attached to or close to periosteum is readily 
comprehensible as a manifestation of the 
osteogenic properties of periosteum. When 
the periosteum is elevated, bone develops 
within the new limits of the periosteum, 
and it is this process which explains the 
formation of spurs and subperiosteal hema- 
tomas due to trauma, scurvy, etc. When 
spurs occur at the insertion of muscles, 
they are likewise due to the pull on the 
periosteum and the production of bone 
within this space. This process is not the 
primary concern of the present report. 

Myositis ossificans, as its name implies, 
develops within the muscle. This may 
appear as the result of a single injury but 
more often is caused by chronic multiple 
traumas. It may develop from a periosteal 
injury or from the interstitial fibrous tissue 
in muscle. From the roentgenological point 
of view it presents the appearance of a 
“typically laminated structure of the bone 
deposits and the so-called ‘dotted veil’ 
appearance.” Because of its location it can 
readily be differentiated from the ossifica- 
tion which occurs in tendons. 

While myositis osificans and tendinitis 
ossificans may occasionally present difficul- 
ties from a roentgenological point of view, 
the x-ray differentiation between calcifica- 
tion of ossification in a tendon is almost 
impossible. 

There have been a number of re- 
ports labelled “Tendinitis Ossificans Trau- 
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matica” but some of these are cases of 
calcification. In some, the diagnosis was 
made only on the roentgen films. However, 


Fic. 1. Case 1. Shows two calcific masses which 
appeared to be in the tendo-achillis. 


one cannot readily differentiate these two 
conditions on the basis of roentgenography 
alone, as in both instances a shadow may be 
cast. In fact, the roentgenclogists use the 
terms ossification and calcification inter- 
changeably. According to Dr. Jaffe, “‘The 
differential diagnosis can be made only on 
tissue examination. Calcification is distinct 
from ossification only by the pathological 
process where calcareous material is so 
distributed as not to make bone; in ossifica- 
tion actual bone is organized.” 

Tendinitis ossificans traumatica is a 
relatively rare occurrence. It is usually 
produced by a single trauma. Although the 
tendon may be somewhat compressed, 
there will be no evidence of necrosis. New 
bone with a cortex and medulla is formed 
within the tendon. This new bone forma- 
tion is the result of increased metabolism 
plus an excess of calcium brought to the 
part by the hyperemia of the trauma. This 
ossification has no connection to the bone, 
or the periosteum, or the muscle and, there- 
fore, is an entity by itself and is not to be 
confused with calcification or myositis. 

The following two cases of proved 
tendinitis ossificans traumatica are herein 
presented: 


Rothberg—Tendinitis Ossificans 
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CASE REPORTS 


CasE1. J. S., twenty-four years old, was in 
a motorcycle accident March, 1934, at which 


Fic. 2. Shows the exterior and interior of the 
mass shown in Figure 1. 


time his right heel was lacerated. The wound 
became infected and healed only after con- 
siderable trouble. When seen in August, 1935, 
the patient complained of pain in the lower 
part of the leg but walked without any limp. 
There were several scars about the heel and the 
lower third of the right tendo-achilles; there 
was no limitation of motion at the foot or 
ankle. The x-ray (Fig. 1) shows two calcific 
masses which seem to be in the achilles tendon. 
At operation, this tendon was exposed but 
appeared to be normal. Upon probing with a 
needle the mass was found within the sub- 
stance of this tendon. This mass (Fig. 2) was 
removed and the wound closed. Since the 
operation the patient has been free of any 
symptoms. On section, two ossifying nuclei 
containing spongy bone with some fatty mar- 
row were found. 

Case ul. H. H., fourteen years old, was 
kicked in the right leg August, 1939, eight 
weeks prior to admission. This kick was 
followed by pain near the site of the injury, 
accompanied by swelling without ecchymosis. 
This swelling remained constant in size, 
however, the discomfort diminished. His chief 
complaint was pain in the calf of the leg upon 
walking. The patient lost fifteen pounds in 
weight during the eight weeks before admission. 

Physical examination revealed the patient to 
be fairly well nourished despite his loss of 
weight. He limped holding his right knee 
flexed and the foot in marked equinus. Motion 
at this knee was normal; dorsiflexion of this 
ankle was possible only through a range of 
about 10 degrees. There was a mass in the 
middle third of the right leg; this was firm, 


~ 
= 

: 

» 

‘ 


New Series Vor. LVIII, No. 2 Rothberg—T endinitis Ossificans American Journal of Surgery 287 


q slightly tender and movable; it was not relatively soft, gelatinous gray tissue. Micro- 
attached to the overlying skin or to the under- _ scopic: At the periphery, at one end, practically 
lying bone. Roentgenograms of this leg (Fig. 3) normal tendinous tissue is situated. A rather 


> 


Fic. 3. Shows the mass in Case 11. 
were reported as showing “an irregular lobu- regular net work of normal appearing can- 
“ lated calcified mass in the soft tissues of the cellous bone permeates the structure, corre- 


lower part of the leg. The periosteum of the 
fibula shows exudative and productive changes. 
The tibia was normal.” X-rays of the other leg, 
pelvis, femora and chest were negative. Blood 
calcium, phosphorous and phosphatase were all 
within the normal limits. The blood count 
showed a mild anemia. Urine examination and 
blood Wassermann were negative. 

At operation, a hard bony mass was found 
attached to the anterolateral aspect of the 
upper third of the tendo-achilles. In this 
region, the tendon was thin but showed no 
evidence of inflammation nor connective tissue 
formation. The mass was readily removed 
without any bleeding. After skin closure, a 
circular plaster of paris bandage was applied 
keeping the foot in moderate equinus. Five 
weeks after the operation, the patient walked 
without any limp; there was no discomfort 


upon walking and no limitation of dorsiflexion. 
The pathological report was as follows: Fic. 4. Shows the exterior and interior of the 
Gross specimen (Fig. 4) is that of a bony mass mass shown in Figure 3. 


6.5 by 5.5 by 4 cm. The outer shell consists of sponding to the gross aspect. Osteoplastic 
rather dense bone about 1 cm. in greatest layers are very distinct. There is very little 
thickness. The central portion consists of evidence of osteoclastic processes, with small 
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indistinct lacunae and very occasional giant 
cells. There is no cartilage, no osteoid sub- 
stance, no hemorrhage, no pigment, no necrosis, 
no scars and no foci of calcification. Diagnosis: 
Bone formation in tendon (so-called tendinitis 
ossificans traumatica). 


CONCLUSION 


Two cases of tendinitis ossificans trau- 
matica are presented with a differential 
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diagnosis of myositis ossificans, spur forma- 
tion, calcification and tendinitis ossificans 
traumatica. 
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WHEN reduction is not possible with open operation, the most useful 
function of the shoulder joint is obtained by resection of the head of the 


humerus. 


From—“A Manual of the Treatment of Fractures” by John A. Caldwell 


(Charles C. Thomas). 
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SPLENIC TRANSPLANTS FOLLOWING TRAUMATIC 


RUPTURE OF SPLEEN AND SPLENECTOMY 


J. T. Krugcer, M.D. 
Chief Surgeon, Lubbock General Hospital 


AND 


H. E. Mast, m.p. 


Attending Surgeon, Lubbock General Hospital 


LUBBOCK, TEXAS 


that such extensive trauma to the 

normal spleen as to require splenec- 
tomy is moderately rare; to demonstrate 
the development of functional splenic tissue 
following such an injury and splenectomy 
is of sufficiently rare occurrence as to war- 
rant the report of this case. 


: SEARCH of the literature reveals 


CASE REPORT 


On March 12, 1936, an eleven year old boy 
was brought to the hospital complaining of 
abdominal pain and shortness of breath. The 
boy’s parents were both living and well, one 
sister had died of mastoiditis and meningitis, 
and another sister and a brother were living and 
in good health. The boy himself had had 
measles, chickenpox, whooping cough and 
pneumonia. His only surgical experience had 
been a tonsillectomy at the age of five. 

About three hours before he was brought to 
the hospital, he had injured himself in a bicycle 
accident. Riding his bicycle at full speed, he 
collided with a parked automobile. The rubber 
grip of one handlebar struck him forcibly in 
the left upper quadrant. It was reported that 
the blow “knocked the breath”? out of him. 
He was carried to his home. Some two hours 
following the accident, the patient complained 
of increasing abdominal pain, painful respir- 
ation and shortness of breath. His parents then 
took him to the hospital. 

Physical examination was as follows: The 
patient was a well developed, well nourished 
white boy of eleven, in acute pain and having 
respiratory difficulty. The skin was pale and 
dry. The scalp and cranium showed no ab- 
normality. The pupils were moderately dilated, 
equal in size and reacted to light. The ears, 
nose, teeth, gums, tongue, pharynx, thyroid 
and cervical lymph glands were all examined 
with negative findings. The heart was not en- 
larged, the rhythm was regular, there were no 
murmurs and the rate was seventy-two. The 


lungs were clear to percussion and auscultation, 
but the patient had much pain in his left lower 
chest at each inspiration. No pleural friction 
rub was audible. The liver edge was not pal- 
pable, though there was moderate tenderness 
in this area. There was considerable abdominal 
distention, and a fluid wave could be demon- 
strated. There was tenderness in the costo- 
lumbar angle on each side. The spleen was not 
palpable. No masses were palpable. There was 
generalized abdominal tenderness and rigidity, 
both being most pronounced in the left upper 
quadrant. There were no palpable lymph- 
nodes. The extremities showed no evidence of 
injury beyond abrasions. Rectal examination 
revealed no unusual tenderness nor any masses. 
The external genital organs were normal and 
there was no hernia. 

Urinalysis showed 2 plus albumin, no sugar, 
no acetone, an occasional granular cast, a fair 
number of red blood cells, and a few white blood 
cells. Blood studies showed 3,900,000 red 
blood cells, with a hemoglobin of 75 per cent. 
The white blood cell count was 13,200; 83 per 
cent polymorphonuclear neutrophils, 11 per 
cent small lymphocytes, 4 per cent large 
lymphocytes, 1 per cent eosinophils and 1 per 
cent monocytes. The patient’s blood was type 
IV. 

From the history of severe injury and from 
the physical findings, it was thought the 
patient had a ruptured viscus with intra- 
abdominal hemorrhage. X-ray films were made 
of the chest and abdomen. Both diaphragm 
shadows were clear. There was no evidence of 
fluid in either side of the chest. The heart and 
aorta were within normal limits as to size, shape 
and position. There was no evidence of pul- 
monary tuberculosis or other infiltration or 
consolidation. A single film of the abdomen 
showed no abnormality except a generalized 
lack of detail. The roentgenologist’s conclu- 
sions were that the chest was negative and that 
the lack of detail over the abdomen suggested 
the presence of fluid in the peritoneal cavity. 
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Approximately two hours after admission 
and five hours after the accident the patient 
was given a general anesthetic and his abdomen 
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in two places and microscopic evidence of 
hemorrhage in the body of the spleen near the 
points of rupture. | 


from splenic transplant. A splenic artery can be seen in the edge of a splenic 
node or malpighian body, and the relationship of the node to the surrounding 
pulp tissue can be seen. On one edge of the section a fragment of trabecula can 
be distinguished. A few inflammatory cells and eosinophiles are scattered 
throughout the section. There is a large amount of blood pigment. Fairly 


large venous sinuses may be seen. 


was opened. A one-inch incision was enlarged 
upward and downward to five inches and dark 
blood was encountered within the abdominal 
cavity. The spleen was found to be ruptured so 
that it was made up of two equal large pieces 
and a small piece. Seven or 800 cc. of free blood 
was present in the abdomen; this was removed 
by aspiration. The pedicle of the spleen was 
clamped and ligated and the three pieces were 
removed. Following closure of the wound, a 
transfusion of 575 cc. of whole blood was given 
by the direct method. The operation required 
forty-one minutes. The pulse rate had risen 
from 120 at the beginning of the operation to 
132 at the finish. The patient was in moderate 
shock before receiving the blood transfusion. 
The pathologist reported that the spleen was 
normal, except for rupture through the capsule 


The patient enjoyed an uneventful conva- 
lescence and was discharged in good condition 
on his tenth day. 

He led a normal, active boy’s life and did not 
require medical attention again until May 17, 
1938, when he suffered simple transverse frac- 
tures of the left radius and ulna, at the junction 
of their middle and lower thirds. These frac- 
tures healed satisfactorily, except that on 
July 20, 1938, he had the misfortune to refrac- 
ture his left radius at the site of the previous 
fracture, necessitating an additional period of 
immobilization. 

Approximately two years ago, in the early 
part of 1940, he was operated upon by another 
surgeon at another hospital for chronic appen- 
dicitis. His doctor tells me that only a small 
incision was made, and that no attempt was 


oe Fic. 1. Photomicrograph of a representative area of one of the sections taken 
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made to explore the previous site of the spleen 
or any area other than the cecum, appendix 
and terminal ileum. A chronically inflamed 
appendix was removed. No nodules were noted 
in the abdomen, though no special search was 
made for them. 

In October, 1940, the patient was seen in the 
clinic complaining of cramping abdominal pain 
and discomfort in the left upper quadrant. He 
was told to use mineral oil, eat soft foods and 
to report monthly. He was further advised 
that, if he failed to improve under this treat- 
ment, it would be necessary to perform a 
laparotomy for relief of adhesions. He was 
subsequently seen on several occasions, still 
complaining of cramping pains, “pulling” in 
the left upper quadrant and a loss of eight 
pounds of weight. 

On February 23, 1941, the patient entered 
the hospital for operation. He was then sixteen 
years old. Physical examination revealed no 
abnormalities except a functional mitral sys- 
tolic murmur and slight tenderness in the left 
upper quadrant beneath the old operative scar. 
A urinalysis was normal. Blood Wassermann 
was negative. His blood counts showed 4,770,- 
000 red cells and 14,000 white cells; hemoglobin 
was go per cent. There were 10 per cent staff 
cells, 70 per cent segmented neutrophils and 
20 per cent lymphocytes. No pathological forms 
of red blood cells were seen in the stained smear. 

On February 24, 1941, under ether anes- 
thesia, the patient was operated upon. A high 
left rectus incision was made, excising the previ- 
ous scar. There were many adhesions from the 
omentum to the anterior abdominal wall, from 
the omentum to the cecum, from the stomach 
to the anterior abdominal wall and from the 
liver to the anterior abdominal wall. These 
adhesions were all carefully separated. Attached 
to the omentum on both its surfaces were 
twenty or thirty brownish-red, soft, encapsu- 
lated nodules ranging from I to 2 cm. in 
diameter. No nodules were found attached to 
intestines, mesentery or peritoneum. The sur- 
face appearance and color resembled spleen. 
Two of these nodules were removed for micro- 
scopic study. No remnant of the spleen could 
be found at its former normal location. 

The pathologist, Dr. May Owen, describes 
the biopsies as follows: 

“The specimen submitted consists of two 
rounded,: fairly firm, smooth, dark reddish- 
blue tumors. The larger tumor measures 2 by 
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1.5 by 1 cm. and the smaller 1.3 by 1 by .8 cm. 
Small tags of fat are attached to the capsules. 
The cut surfaces are dark reddish-brown. 

“Microscopical sections show the capsules to 
be irregularly thickened. On the outer surface 
of the capsules there are tags of loose vascular 
fibrous tissue. The tumors show loose diffuse 
fibrous stroma with many varying sized blood 
spaces, a large percent of which are filled with 
blood. There are a few germ centers and an 
occasional Malpighian body. A few inflam- 
matory cells and eosinophiles are scattered 
throughout the sections. The inflammatory 
cells are particularly noticeable in sections from 
the smaller biopsy, Sections from both tumors 
contain a large amount of blood pigment. 

“Findings: Inflammatory small accessory 
spleens.” 

A photomicrograph made from a represent- 
ative area of one of these sections shows a 
splenic artery in the edge of a spenic node or 
Malpighian body and shows the relationship of 
the node to the surrounding pulp tissue. On one 
edge of the section a fragment of trabecula may 
be distinguished. 

Following operation, the patient did nicely 
and was able to go home on his tenth day. At 
an office visit two months following his oper- 
ation, he stated that he had gained twenty 
pounds since operation, but that he still occa- 
sionally had some discomfort in his left upper 
quadrant, though never so severe as previously. 
Since his visit he has reported at intervals and 
has had gradually decreasing abdominal dis- 
comfort. Blood counts made February 26, 1942, 
showed 4,960,000 erythrocytes and _ 10,100 
leukocytes; hemoglobin was 96 per cent. There 
were 3 per cent staff cells, 64 per cent seg- 
mented neutrophiles, 23 per cent lymphocytes 
and 10 per cent monocytes. 


In 1921, Eccles and Freer reported a case 
of ruptured spleen in a twenty-one year old 
man. The spleen was removed in its 
entirety. Ten years later, during the course 
of an operation for incisional hernia, an 
organ resembling a normal spleen in all 
outward appearances was found in the 
usual location of the spleen. No abdominal 
nodules were described. The authors con- 
sidered this to be an enlarged splenculus, 
hypertrophied under the impetus given by 
the removal of the main splenic body. 
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Marine and Manley did the earliest 
successful work on autotransplantation of 
splenic tissue and concluded that survival 
and growth are the rule. 

Silberberg, in 1935, demonstrated that 
hemopoietic organs have no marked resist- 
ance to transplantation, though survival is 
not as good as epithelial organs and cells or 
connective tissue. He concluded that auto- 
transplants of spleen manifest positive 
growth and full regenerative ability. 

Perla, in 1936, reported his work on 
regeneration of autoplastic splenic trans- 
plants in mature albino rats. He concluded 
that there was complete regeneration of 
large transplants in from twelve to twenty- 
one days, and that the morphological 
structure of adult spleen tissue Is present in 
the transplant, with well developed capsule 
and trabeculas. His studies indicated to 
him that the reticular cell of the adult 
spleen retains its potentiality for differ- 
entiation and may be the precursor of the 
structural elements of the spleen. 

In 1939, Buchbinder and Lipkoff report 
in detail the case of a twenty-eight year old 
Puerto Rican woman who had suffered 
rupture of her spleen in 1919 as the result of 
being struck by an automobile. At opera- 
tion many purple-red nodules were found 
on the parietal peritoneum, greater omen- 
tum, ileum, ascending colon and sigmoid. 
The histologic characteristics were those of 
splenic nodules. The authors concluded 
that these nodules arose from autotrans- 
plantation of splenic tissue throughout the 
abdominal cavity following trauma of the 
spleen. They pointed out the possibility of 
confusing such nodules of splenic tissue 
with endometrial implants. They offered 
the term ‘“‘splenosis” to describe this 
condition. The authors were able to collect 
from the literature only nine other cases 
which they considered paralleled their own. 
These were reported by Albrecht in 1896, 
Schilling in 1907, Von Kuttner in 1g10, 
Foltin in 1911, Von Steubenraush in 1912, 
Oltman in 1919, Lee in 1923, Kupperman 
in 1936, and Shaw and Shafi in 1937. 
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In 1941, Rousselot and IIlyne discussed 
traumatic rupture of the spleen, stressing 
the diagnosis, treatment and sequelas. 
Among other aspects, they studied the 
blood pictures of seventeen patients who 
had had splenectomy for traumatic rup- 
ture. They found that, although several 
patients showed anemia for a short while 
following operation, this anemia could be 
explained on the basis of hemorrhage. 
There was no persistent anemia. They did 
find persistent leukocytosis, thrombocyto- 
sis and relative lymphocytosis. Their 
findings of no anemia, but persistent 
leukocytosis and relative lymphocytosis 
are in accordance with the blood findings of 
the case I am reporting today. Of the 
seventeen cases reported by these authors, 
one was found at autopsy one and one-half 
years later to have many implants of 
splenic tissue scattered over the left lobe of 
the liver. The left dome of the diaphragm, 
the stomach, lesser omentum, transverse 
colon, right kidney, pelvis, anterior wall of 
the rectum and posterior wall of the 
bladder. This same case was described by 
Jarcho and Anderson, in 1939, and in 
addition another similar case was reported. 
Jarcho and Anderson were interested 
chiefly in the source from which these 
splenic nodules came. Several hypotheses 
propounded by other authors were ex- 
amined and discarded. Among these were 
the ideas that: (1) the splenic nodules 
existed prior to the injury to the spleen, 
(2) that the nodules are formed from pre- 
existing lymphoid tissue or splenic anlage, 
and (3) that the nodules are formed by the 
peritoneum, perhaps under the stimulus of 
splenectomy. In support of their own 
theory of transplantation or “seedling” of 
the peritoneum from the pulp of the 
traumatized spleen, they observe that the 
occurrence of widely disseminated splenic 
nodules in any considerable number has 
never been reported after splenectomy in 
cases of nontraumatic disease of the spleen. 
This suggests that the determining factor is 
not splenectomy but trauma. 
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This theory of transplantation of par- 
ticles of splenic pulp is in accordance with 
my own view and is offered as explanation 
of the presence of nodules of splenic tissue 
in the omentum of the case I have reported. 
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OsstRucTION of the small bowel can usually be readily distinguished 
by the occurrence of frequent and copious vomiting and by the distended 
loops of small intestine seen in the skiagram. One of the most difficult 
differentiations to make, and one which occasionally cannot be made 
without recourse to operation, is that of distinguishing a spastic obstruc- 
tion of the colon from a mechanical block. 

From—“ Intestinal Obstructions” by Owen H. Wangensteen (Charles C. 


Thomas). 
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INTRA-ABDOMINAL HEMORRHAGE DUE TO 


SPONTANEOUS RUPTURE OF A VEIN ON A 
FIBROID UTERUS 


Max ScHNEIDER, M.D. 


Associate Gynecologist and Obstetrician, 
Sydenham Hospital 


AND 


Epwarp E. JEMERIN, M.D. 
Adjunct Surgeon, Sydenham Hospital 


NEW YORK, NEW YORK 


HE rupture of a vein on a fibromyoma 

of the uterus with intra-abdominal 

hemorrhage, is a rare finding, and 
only forty-eight similar cases have been 
reported. 


CASE REPORT 


L. B., colored, aged forty, was brought into 
the hospital by ambulance. Her chief com- 
plaints were (1) sharp pains in the abdomen, 
(2) swelling of the abdomen and (3) weakness. 
The onset of the above was sudden and had 
occurred about twenty hours prior to admis- 
sion. The only relevant fact in the past history, 
was that one year ago, she had refused oper- 
ation for an abdominal tumor at a municipal 
hospital. She had had normal menses until 
four months before admission; since then she 
had been amenorrheic. For the last few days 
there had been slight vaginal spotting. She had 
had no bowel movement for two days. 

She was pale, had a cold clammy skin and 
appeared very weak. Her pulse was thready, 
of poor quality; the rate varied between 96 and 
120. Her blood pressure was 90/60. The 
temperature was 101°F. The hemoglobin was 
42 per cent; red blood cells 3,280,000; white 
blood cells 4,200. 

The abdomen was markedly distended and 
tender throughout. A nodular, stony-hard, 
tender mass filled the entire abdominal cavity, 
reaching to the xiphoid. A fluid wave was also 
present. 

The pelvic examination showed the cervix 
to be high, and the uterus merged into the 
abdominal mass. The fornices were clear, and 
not tender. The aspiration of the fluid in 
the abdominal cavity revealed the presence of 
blood. The preoperative diagnosis was a large 
fibromyomatous uterus, associated with intra- 
abdominal hemorrhage from an undetermined 


source. 
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Preoperatively the patient received an intra- 
venous infusion of 5 per cent glucose. The 
operation was started under local anesthesia. 
The latter, however, was unsatisfactory, and 
she was given a general anesthesia of gas, 
oxygen and ether. 

Upon opening the peritoneal cavity, almost 
two liters of bloody fluid escaped, in part old 
blood. (This accounts for the low white count.) 
A huge fibroid uterus was seen and easily 
delivered through the wound. (Fig. 1.) On the 
posterior aspect of the proximal portion of the 
tumor, there was a defect in a superficial vein. 
Careful search failed to reveal any other source 
of bleeding. 

supracervical hysterectomy and right 
salpingo-oopherectomy were done, the stumps 
peritonealized, the remaining fluid evacuated 
by suction and the abdominal wall closed. 

The infusion of 5 per cent glucose which had 
been given throughout the operation was con- 
tinued and supplemented by a transfusion of 
500 cc. of blood. 

Recovery was uneventful except for a 
paracervical exudate. The wound healed by 
primary union and she was discharged on the 
twenty-seventh postoperative day. 

The pathological report, made by Dr. 
Arthur M. Ginzler, is as follows: 

““Specimen is a supracervically amputated 
uterus weighing approximately 3200 Gm. It 
contains numerous subserous, intramural, and 
submucous fibromyomata varying in size from 
I cm. in diameter to a large subserous fibroid 
measuring approximately 16 cm. in diameter. 
The serosal aspect of this large fibromyoma 
exhibits irregular plaque-like areas of grayish- 
white thickening. Close by, the serosa presents 
a thin-walled channel with an irregular tear. 
(Fig. 2.) The fibromyomata on section shows 
degenerative changes and extensive areas of 
calcification. 
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“The endometrium is smooth, thin and pale. 
““A tube and ovary, grossly normal, are 
attached to the uterus. 


Fic. 1. Gross specimen of uterus and fibro- 
myomas; weight 3,200 Gm. 


“Histological: Sections show multiple fibro- 
myomata of typical structure. There are 
extensive degenerative changes and areas of 
calcification. One fibromyoma, as_ grossly 
described, presents on its serosal aspect, a 
plaque-like layer of hyaline fibrosis containing 
many dilated, thin-walled vessels and focal 
areas of chronic inflammation. Some sections 
show extravasation of red blood cells about 
these vessels, and, in one section, there is what 
appears to be a tear tract, apparently pro- 
‘ duced by tissue degeneration, containing blood 
and fibrin. 
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“Pathological Diagnosis: Multiple fibro- 
myomata of uterus showing degenerative 
changes and hemorrhage.” 


Fic. 2. Photograph of ruptured vein. Two straws 

have been inserted to indicate veins and 
location of rupture. 


The area of irregular plaque-like thicken- 
ing described by Dr. Ginzler was on the 
posterior surface of the large fibroid, in 
close contact with the spinal column. Be- 
cause of the presence of old blood in the 
abdomen, and the acute onset, twenty 
hours prior to admission, one may infer 
that there had been bleeding from the 
ruptured vein. The precipitating factor 
can not be accounted for in the history 
obtained. 
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TRAUMATIC RUPTURE OF THE KIDNEY* 
CASE REPORT 


Wa ter A. Norton, M.D. 
Attending Surgeon, Warren A. Candler Hospital 
SAVANNAH, GEORGIA 


N presenting this case I will begin with 
I the statement of the patient: 


“I was operating engineer on a dredge at 
Vernon View, twelve miles from Savannah, and 


his back. Dr. Graham saw him every two hours, 


and at 8:30 p.M., as the patient had not voided, 


he was catherized and almost pure blood 
obtained. The author was then called in 
consultation. 


Fic. 1. Illustration of ruptured kidney. 


had started the 60-horse power caterpillar 
engine. I was squatting down closing the relief 
valve, when the engine exploded at the base, 
blowing off the hand-hold plates. A piece of 
plate about the size of my two hands struck me 
in the side and chest. It did not knock me off 
my feet, but at first it seemed that every breath 
would be my last, and I realized that the force 
of the explosion had hit me a stunning blow in 
my stomach. The whole thing caught fire, and 
I ran back to the rear deck and lay down, until 
the crew could put the fire out. Then I got 
into a bateau, and the men rowed me ashore. 
Upon reaching shore I walked to Mr. Floyd’s 
car, about 25 yards, and without help got in, 
and stretched out on the back seat. I was in 
great pain.” 

The patient was carried to Warren A. 
Candler Hospital. He was in shock, and Dr. 
R. E. Graham instituted shock treatment 
immediately. The patient complained of great 
pain in his lower left chest, and of mild pain in 


I found a man, forty-four years of age, of 
slight build. The patient had a temperature of 
96°F., pulse 80, and respiration 20. His blood 
pressure was 110/70. He complained of pain in 
the left side of the thorax with every inhalation. 
His color was fair, not that deathly pallor so 
pronounced in prolonged and profound shock. 
The abdomen was fairly rigid in the upper left 
quadrant. There was a slight laceration two 
inches long over the eleventh rib, where he was 
struck by the steel plate. I helped the patient 
to sit up, and when I pressed with my closed 
fist over the costovertebral angle, he flinched 
and cried out with pain. I was sure he had a 
ruptured kidney, and ordered him to the 
operating room. This was at 10:00 P.M.; the 
patient had entered the hospital at 11:00 A.M. 

The patient was given 1 gr. of morphia, and 
1450 gr. of atropine, and placed in the usual 
kidney position. Straight ether anesthesia was 
used throughout. The usual Jumbar incision 
was made, and as soon as I reached the kidney 
space a 10 per cent intravenous glucose solution 


* Presented before the Georgia Medical Society, Savannah, Georgia, February 24, 1942. 
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was started. I encountered severe oozing at 
once, and breaking through the clots, put my 
fmger into the large rent in the kidney. The 
tissues surrounding the kidney and the capsule 
were severely macerated, but by taking hold of 
the torn capsule in several places with Kelly 
clamps, I was able to lift the upper pole into 
the incision, and apply Kelly clamps to indi- 
vidual spurters. The upper half of the kidney, 
being free from the wound and attached to the 
lower half only by a bit of tissue the size of 
my little finger, was cut away. This made the 
freeing of the lower half of the kidney much 
easier, and I could then get my index and 
middle fingers under the blood vessels and 
pelvis, which I tied off with chromic catgut. I 
did not apply a kidney clamp to the pelvis, for 
it was impossible to determine how much 
damage had been done to the walls of the 
vessels, which in the left kidney are only about 
half as long as in the right. The lower half was 
then freed and cut away and a Penrose drain 
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inserted. Five hundred cc. of whole blood were 
given after the operation and the patient made 
an uneventful recovery. 


J. Bentley Squier reports that ‘“‘in 1000 
cases of traumatic injury passing through 
the clinic, only one involved the kidney; 
and in all surgical diseases of the kidney, 
only eight per cent are due to injury.”* 


CONCLUSION 


This case is of interest (1) because the 
explosive force from in front literally 
shattered the kidney, tearing it almost in 
two from end to end as well as across the 
middle, and caused no injury to other 
viscera, and (2) this patient missed death 
from internal hemorrhage by a very small 
margin. 


* Cabot’s Modern Urology. Vol. 2, p. 424. 
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NEPHROPEXY 


Rosert Licu, Jr., M.p.* 
Chief of Surgery, U.S. Marine Hospital 
PITTSBURGH, PENNSYLVANIA 


EPHROPEXY is a subject charac- 
terized by a controversial and 
voluminous literature and is at 

present recovering from an era of ridicule 
into which it was plunged by over zealous 
and avaricious operators. It is the purpose 
of this dissertation to emphasize the salient 
diagnostic points in nephroptosis and 
to present the merits of a method of 
nephropexy. 

It is significant that renal ptosis is more 
often asymptomatic than symptomatic. 
Hence, nephroptosis per se is not a clinical 
entity, but becomes so only when it incites 
ureteral or pelvic obstruction. Unless each 
of the several diagnostic points are pre- 
operatively demonstrated in every instance 
of nephroptosis the patient, after operation, 
can and often will accuse the doctor or 
having been too anxious to “use the knife.” 


DIAGNOSIS 


1. The patient must subjectively present 
the fact that bed rest completely alleviates 
the pain which can be reproduced by 
getting up. 

2. Some degree of hydronephrosis or 
pyelectasis must be visualized by pyelog- 
raphy. 

3. The emptying of the kidney must be 
delayed (normal emptying time is seven 
minutes or less). 

4. Renal distention by retrograde pye- 
lography must reproduce specifically the 
patient’s pain. 

5. Ptosis of the kidney must be demon- 
strated by pyelography and the tortuosity 
of the ureter must be visualized so as to 
eliminate the possibility of renal ectopia. 
After all the above points have been clearly 
demonstrated individually without excep- 
tion, suspension of the kidney may be 


advocated with assurance of affecting 
permanent symptomatic relief. 


OPERATIVE PROCEDURE 


Through a Bergman-Israel incision the 
kidney is exposed and cleaned of its fatty 
capsule. The twelfth rib is isolated extra- 
periosteally, anterior to the great back 
muscles, by incising the muscles along its 
external border. 

Two incisions are made in the renal 
capsule on its posterior aspect approxi- 
mately 1.5 cm. in length and oblique to the 
long axis of the kidney; one near the upper 
pole and the other near the pelvis. The 
intervening capsule is tunnelled with a 
groove director. 

A Kocher clamp is passed in a postero- 
medial direction through the capsular 
tunnel and the kidney threaded on the rib 
by clasping the tip of the latter with the 
clamp and sliding the kidney in position. 
The points of incision and location of the 
kidney, when anchored on the rib, can best 
be visualized by referring to Figure 1. 

After the kidney is in place the tip of the 
rib is broken and sutured to the periosteum 
of the eleventh rib as shown. The fatty 
renal capsule is replaced with an additional 
obliterating suture at the lower renal pole. 
The wound is closed without a drain. 


CASE REPORTS AND DISCUSSION 


This method of nephropexy has been 
used in four cases (one male and three 
females) with astonishing success. It is in 
keeping with a far more comfortable post- 
operative course since in each instance the 
patient was allowed to sit up in bed after 
the fourth postoperative day, out of bed 


* Past Assistant Surgeon (rR), United States Public Health Service. 
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before the ninth day and home within 
twelve days. This rapid and comfortable 
postoperative period is a far cry from the 


Costal suspension of kidney 
(posterior view). 


usual prolonged period of the Trendelen- 
burg position advocated following other 
methods of nephropexy. It was because of 
this long and disagreeable period following 
nephropexy that another method was 
sought which would affect a stable renal 
fixation with a minimum of discomfort and 
hospitalization. 

Two cases have been followed by re- 
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peated pyelograms for more than two years 
and the kidney found in the normal posi- 
tion. Both individuals have been working 
since the eighth week following operation, 
one being a laborer. The two remaining 
cases one and one-half years following 
suspension reveal the kidney in good posi- 
tion. None of the patients has suffered any 
recurrence of symptoms and each is in 
excellent health. 

In so far as can be determined this series 
of four cases is the only one described since 
Stanischeff reported his eleven original 
cases in 1934. With the success experienced 
and the relative simplicity of the procedure 
it would seem that this operation is worthy 
of widespread popularity. 


SUMMARY 


1. The essential diagnostic points of 
symptomatic nephroptosis are reviewed. 

2. A method of nephropexy is described. 

3. Four cases are reported to add to the 
series of eleven originally mentioned by 
Stanischeff. 
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MULTIPLE ATTACKS OF ACUTE INTUSSUSCEPTION* 


EpwArpD VERNON MastTIN, M.D. 
Assistant Professor of Surgery, St. Louis University School of Medicine 
ST. LOUIS, MISSOURI 


ORE than one attack of acute 

M intussusception requiring surgical 

relief is certainly unusual, but 

three attacks in less than one year, with 

recovery Is surely enough of a surgical 
curiosity to warrant a case report. 

Todyo, in 1938, reported in the Annals of 
Surgery, a review of 342 patients with acute 
intestinal obstruction, and intussusception 
was found to be the cause in 45 per cent. In 
more than half of these cases, the cecum 
was found to be mobile. 

Since such a high percentage of the cases 
with intussusception are associated with a 
mobile cecum, it does seem logical to as- 
sume that if the cecum is fixed at the time 
of operation, the chance of recurrence will 
be definitely decreased. It has been sug- 
gested that by doing an appendicostomy, 
the cecum can be fixed in a very quick and 
simple manner; but unfortunately, the 
appendix may stretch and simply become a 
fibrous band, which is not sufficiently 
strong to maintain the fixation. The proce- 
dure that I have adopted, consists in 
incising the peritoneum of the lateral 
abdominal wall adjacent to the cecum, 
loosening it in such a manner that a pocket 
is formed, and then suturing the cecum in 
this pocket for a distance of six to eight 
inches. Sufficient adhesions will of necessity 
form that will definitely anchor the cecum, 
so that it will be permanently fixed. It 
seems logical to assume that the peristaltic 
waves can not be as active in this area with 
the cecum fixed, and therefore this proce- 
dure should prevent the recurrence of any 
further intussusception in this segment of 
the bowel. Certainly in the case to be 
reported, the cecum was found to be very 
mobile at all three operations for the relief 
of the intussusception, and after the 


cecum was fixed, the child had no further 
recurrences. 


CASE REPORT 


On June 7, 1937, J. D., female, five and one- 
half years of age, was referred by Dr. Maurice 
Lonsway with a diagnosis of acute intussus- 
ception. She complained of severe pain in the 
right lower quadrant of the abdomen which was 
paroxysmal in character, and was associated 
with nausea and vomiting. Her mother noted 
that whenever the child strained while vomit- 
ing, she involuntarily passed a small amount of 
bloody fluid from her rectum. On examination, 
her abdomen was quite tender and there was 
definite rigidity over the right lower portion, 
and a mass was easily felt in the region of the 
cecum. Examination of the blood showed 
leucocytosis of 20,000. 

At operation free fluid was found in the 
abdomen and eighteen inches of ileum were 
invaginated into the cecum. The intussuscep- 
tion was reduced with some difficulty. The 
appendix was subacutely inflamed and it was 
deemed advisable to remove it. About six 
inches of the ileum was then sutured to the 
medial side of the cecum and the ascending 
colon, with the hope that this would prevent 
any recurrence of the intussusception. The 
child made a satisfactory recovery and was dis- 
charged on June 17, 1937. 

On September 2, 1937, the child awakened 
her mother, crying with pain in her abdomen. 
She was again admitted to St. Luke’s Hospital 
with a diagnosis of acute intussusception. The 
white blood count was 14,600 with 12 per cent 
stabs and examination revealed a mass that 
was easily felt in the right lower part of the 
abdomen. 

At operation the old scar was excised and the 
abdomen was opened without difficulty as there 
were practically no adhesions noted. There was 
quite a large intussusception and the cecum and 
ascending colon were entirely filled with ileum 
up to the hepatic flexure, including about two 
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or three inches of the terminal portion of the 
cecum. About 24 inches of ileum were involved 
in the intussusception. The bowel was decidedly 
blue im color, but after the application of hot 
saline sponges, the color gradually returned to 
normal. The general condition was none too 
good, and it was thought best to do nothing 
further. The child made a satisfactory recovery 
and was discharged from the hospital on 
September 11, 1937. 

On April 4, 1938, she had another attack of 
generalized abdominal pain, which was local- 
ized in the right iliac fossa, and was associated 
with paroxysms of pain, nausea and vomiting 
and later blood-tinged fluid was expelled from 
the rectum. There was another large mass 
palpable in the right lower quadrant. 

Surgery was again advised and the old scar 
was excised. When the abdomen was opened 
about a pint of blood-tinged fluid escaped. 
There was a large mass in the right iliac fossa, 
which consisted of an intussusception of the 
ileum into the cecum and ascending colon. The 
entire mesentery of the ileum had been dragged 
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into the cecum and it was with extreme diffi- 
culty that the intussusception was reduced, 
which had begun about 14 inches from the 
ileocecal juncture. The bowel was quite blue, in 
places almost black, but the normal color 
gradually returned after hot towels were ap- 
plied. It was noted at this time that the cecum 
was extremely mobile and it was believed that 
this played some part in the recurrent attacks 
of intussusception. So the peritoneum on the 
lateral wall of the abdomen was split for about 
6 inches, and the cecum was placed in a pocket 
directly against the lateral abdominal wall, and 
was fixed there by ten interrupted sutures of 
silk. 


There was a moderate amount of operative 
shock, but the convalescence was otherwise 
normal and the child was discharged from the 
hospital on April 12, 1938. 

It has now been over three and one-half years 
since the last operation and this child is per- 
fectly normal and healthy and has had no 
further attacks of intussusception. 
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TIMESAVING FIRST-AID SPLINT 


GzorGE RICHMOND, M.D. 
BROOKLYN, NEW YORK 


ITH the advent of war and the 

realization of the dangerous emer- 

gency facing the civilian population 
in the United States such as air-raids, 
black-outs, lack of protection against gas, 
and other war hazards brought about by 
new and terrible situations, novel and better 
methods of preserving and conserving life 
and limb must be found. Prior to the pres- 
ent state of international unrest, numerous 
devices initiated into the art of warfare 
were devised for the treatment of casual- 
ties. Time and confronting difficulties in 
the treatment of first-aid casualties have 
of necessity required modification of treat- 
ment. Judgment must be efficient these 
days when “high velocity projectiles often 
inflict injuries at a distance from the appar- 
rent tract of the projectile.’ 

New situations in Britain due to enemy 
action have even required rejection and 
curtailment of some of the pre-war care- 
fully accepted methods of treatment. The 
trial and error type of treatment has 
brought forth new methods and novel 
devices for treatment. This has paved the 
road further but has left much room for 
improvement for aspects to be encountered 
in the future. As Professor Zuckerman said 
before the Royal Society of Medicine,? 
“Neither partial and isolated observa- 
tions, nor preconceived conceptions of what 
happens in warfare, can show what these 
hazards are. The medical problems so 
acutely raised by air-raids form a new 
sphere of research which demands in its 
attack more than simple clinical observa- 
tion in hospitals.”’ It demands, as I would 
illustrate, modern ideals of treatment to 
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suit whatever circumstance might arise 
from time to time under new unfore- 
seen circumstances and different condi- 
tions, reaching above the sea, below the sea, 
in the air, and involving both hemispheres. 
My interest in developing a time-saving 
first aid splint first came to me during my 
recent association with a Medical Mobile 
Unit, A.R.P., in London. The need for a 
new device for first aid arose after compar- 
ing my numerous experiences and contacts 
with those of other Medical Mobile Units, 
not only in first aid on the spot, but also for 
future unforeseen dangers arising from 
chemical warfare devised to ravage the 
enemy on a scale unprecedented in the last 
war. My views and résumé from a practical 
point of view on the subject are as follows: 
First. Time and care in mobilization of 
the wounded greatly curtailed first aid 
workers in their attendance to other 
casualties. Since the Thomas splint requires 
at least two workers and precious six or 
seven minutes for proper application, the 
use of a time-saving splint would enable one 
of two first aid workers to minister to two 
or three other unfortunate victims. Thus, 
the assistant could handle nonfracture 
casualties and allow first-aid workers to 
synchronize the treatment and applica- 
tion of splints to the victims of fractures. 
This would permit a spread of treatment 
for a greater number of casualties in a 
shorter period of time and thus prevent 
surgical aid from being® ‘‘withdrawn for- 
ever, from those who are looking to the 
operator to save their life or limb.’ 
Second. The treatment administered to 
the victim relieves the anxiety of the 


4 
= 
4 
~ 
Fad 
igen 
* 


New Series Vor. LVIII, No. 2 


casualty, who realizes that attention has 
been given to him. Thus, the intermediary 
tendency of secondary shock is somewhat 
lessened, although primary shock with its 
shift of plasma leakage from the blood 
stream into the extravascular tissues, may 
not be prevented. “‘ Experience of the treat- 
ment of wounds during the Great War 
showed that the time factor between the 
inception of the wound and its surgical 
treatment was important in the develop- 
ment of shock.’’4 

Third. Morphia can be easily given to 
the victim in a dose of 14 gr. and repeated 
if necessary. ‘“Morphia will never kill a 
man who is in pain.’”® 

Fourth. This first aid splint can be used 
for treatment of injuries* ‘“‘in the position 
in which casualties are found” to the arm 
and leg with a little simple adjustment 
without loss of valuable time. Errors may 
be many at first, but will become fewer as 
judgment and experiences ripen. 

Fifth. Wood and canvas can be used 
instead of metal, thus releasing metal, an 
important priority item, for other war 
uses. In addition, wood is lighter than 
metal in weight. 

Sixth. With this first aid splint the 
roller bandage is eliminated and the possi- 
bility of Volkmann’s ischemic paralysis 
in the hands of first aid workers is less- 
ened. For this condition arises from in- 
terference with blood supply of muscles, 
often in the elbow, forearm or leg. As was 
pointed out by Professor Macewen,° 
condition may develop within a few hours 
of the fracture being sustained, and while 
In some cases it may be due to pressure of 
the splints, it certainly is not always so.” 
Hence, the elimination of the roller band- 
age to an injured limb before the swelling 
and edema have occurred to interfere with 
the blood supply. 

Seventh. This time-saving first aid splint 
can help immobilize and remove a victim 
quickly from a contaminated area where 
war-gas containing bombs were dropped 
over a large area or where aircraft spray 
of the new modern “‘vesicants”—mus- 
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tard or Lewisite, were discharged. This 
new danger, should it arise, requires 
rapid removal of the victim from the scene 
of contamination and first aid treatment 
immediately applied with’ “bleaching oint- 
ment or other protective ointment, or 
aqueous bleach paste, over the affected 
area. This procedure chemically neutralizes 
the mustard gas.” Hence, the essence of 
time plays an important part in chemical 
warfare whereby the first aider, dressed in 
his antigas clothing being drenched with 
sweat due to improper aeration and expira- 
tion, has to immobilize his victim and also 
to remove him rapidly before these vesi- 
cants have a chance to penetrate the skin, 
either in the liquid or in the vapor state. 

From the aforementioned it will be 
understood that methods of preventing 
serious injuries have to be applied within a 
short period of time. Simplicity of applica- 
tion of the splint is the key-note of saving 
time in convalescense. In the years gone by, 
prior to the lessons learned from brutal 
modern methods of warfare, much reliance 
was placed on the Thomas splint. This was 
the chief means of immobilization in the 
last war. The Thomas splint has also 
achieved its goal in this war. But “the 
Thomas splint is extremely difficult to 
manage, and that sore formation in the 
groin, on the buttock, and occasionally in 
the region of the anterior superior spine of 
the ileum are the inevitable sequelae of its 
employment.’’® “In the first-aid stage, all 
that is aimed at is the fixation of the frac- 
ture and not necessarily its complete reduc- 
tion, because, if a very strong pull is 
exerted on the foot through the boot, 
ulceration and perhaps gangrene may be 
produced.”® Yet in the hands of first-aid 
workers, such danger and difficulty are 
much greater. 

At the beginning of the war in London, 
demands were heavy on first-aid workers. 
These first-aiders were given only the 
essentials of anatomy and methods of 
handling casualties without indicating es- 
sential relationships. However,” “in order 
to understand a fracture it is necessary to 
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know the structure and function of the ably white-pine. The splint should be 
bones.” Consequently, I trust that the smooth and shellacked with a good five- 
enthusiasm for simplicity of a new device pound-cut shellac, dried for one-half to 


Fic. 1 -maker's 
hooks 


Fic. 1. Illustration of complete Richmond first-aid splint. 
Fic. 2. The splint unit showing construction. 


will be hailed, as a new contribution in the 
application of the principle of immobiliza- 
tion. As Béhler says, “All improvements 
and innovations can only succeed by mak- 
ing It easier to attain reposition and lasting 
fixation of the bone fragments, or by 
making the technique simpler and _ less 
dangerous.” It is with the intention of 
obtaining Simplicity in the treatment of 
first-aid casualties that I have devised my 
time-saving first-aid splint, combining all 
the essentials of the Liston splint, the long 
and short osteotomy splints, the Macintyre 
splint and the Hodgen’s splint. 

It must be stressed here that my method 
is the old principle of immobilization, with 
whatever one has available to immobilize 
the arm or leg, whether it be “rifle, 
bayonet, cutlass, sabre, scabbar, a bundle 
of twigs, broomhandle, shovels, or straw 
cases for bottles, stuffed one inside the 
other, metal pipes, newspapers wrapped up 
as they are when they come by post, or 
bamboo of various sizes and lengths make 
excellent material.” 


DESCRIPTION OF APPARATUS 


The Splint. The splint (Fig. 1) is com- 
prised of simple pieces of wood, light in 
nature and of good tensile strength, prefer- 


three-quarters of an hour before use in 
order to prevent the wood from wabbling. 
The thickness is 14 inch to 34 inch and the 
width is 5 inches. The length is 15 inches 
for one-half of the splint. Bevelled teeth are 
cut out 8 inches from one end, that is, 
distal from one end, and the width of the 
teeth should be 14 inch wide fer the other 
bevel teeth to set into the groove. The 
teeth should start 2 inches from the supe- 
rior surface (top) of the splint, and the teeth 
should be 14 inch wide. (Fig. 6.) When the 
two halves composing the splints are placed 
together, the width of the splint should 
coincide as one piece of wood. (Figs. 2 
and 7.) The teeth are cut slightly upward in 
order that they will not slip out when ten- 
sion is applied. The bevels serve the pur- 
pose of shortening or lengthening the 
wooden splints as needed. 

The Binding. The two splints are at- 
tached to elastoplastic bandage, which 
stretches when pulled apart. An allowance 
of 4 inches between the splints should be 
provided. This play allows the splints to 
be secured when stretched an additional 
2 or 3 inches if a stout person is encoun- 
tered. The elastoplastic bandage is wrapped 
completely around the splints to form a 
pocket (Fig. 4) and is sewed with some 
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good thread, defending the skin from the 
pressure of the wood producing the aggres- 
sion of splint sore.'! In addition, tow 


Fic. 3. The side envelopes 
and the strap unit con- 
struction. 


or cotton wool is used for the padding, 
or ‘“‘some clothes or a handful of straw 
wrapped’! in the splint to help mini- 
mize and arrest the painful splint sore. 
Furthermore, this tow or cotton wool 
prevents ravaging the circulation and at 
the same time helps to combat the sodden 
area by making the splint tense, thus acting 
to support the splint and supplement 
immobilization of the segments of the 
fracture. 

The Side Envelopes. These are made of 
good strong canvas and sewed on to the 
pockets of the elastoplastic bandage with 
twine (Fig. 5), thus re-enforcing the pocket 
supporting the wooden splints. The width 
of the side envelopes should be 6 inches 
with one envelope overlapping the other 
envelope. Side straps (envelope notches) 
should be sewed on the outer side of the 
side envelopes (Fig. 3), that is, on the 
exterior surface 4 inches apart for leather 
straps—or for some good cord to enter—in 
order to grasp the other envelope on the 
opposite side, thus binding the splints and 
fixing them firmly. Eight or ten fixation 
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strap notches are sufficient, while five or six 


straps are sufficient to immobilize the seg- 
ments of the fracture. In addition, simple 


Fic. 4. 


eaessCross-section of Leg 
Fic. 5. 


Fic. 4. Transverse section of the binding with 
the wood splint. 
Fic. 5. Transverse section of entire construction. 


dressmaker’s hooks are sewed on the inner 
side of the side envelope toward the upper 
end, about 2 inches from the superior free 
edge with the other catch hook on the outer 
envelope 2 inches from its inferior free edge 
in order to make use of the hooks binding 
the splints. 

The Straps. The straps (Fig. 8) are to 
be 8 or g inches long made of calico, leather, 
canvas, or muslin impregnated with wash- 
ing starch with a wedge T-shaped on one 
end stiffened with several layers sewed 
together about 14 inch thick. This edge fits 
into the aperture of entry of the canvas 
envelope notch to act as a grasp. A fitted 
buckle with no eyes but having a movable 
catch bar, similar to a student’s book 
straps, is attached to the other side enve- 
lope toward the inferior edge or bottom, 
near the elastoplastic bandage pocket, in 
order to fix the splint, (Fig. 9). 

Concomitantly, to prevent foot drop 
various V-shaped notches (Fig. 7) have 
been cut out on the upper part of the 
wooden splints, beyond the free edge of the 
elastoplastic bandage, that is, the last 8 or 
10 inches beyond the shoe, thus helping not 
only to lift the leg or arm in transit without 
disturbing the patient, but serving also as a 
support to the leg. Likewise, a modified 
Carr’s splint for the treatment of a Colles’ 
fracture can also be made by placing a piece 
of broom handle obliquely across the end of 
the top of the V of the breadth of the wrist. 
In addition, a V-shaped 114 inch notch can. 
be made on the free distal edge or a 1 inch 
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reaches the hospital, where he can receive 


in the treatment of a Pott’s or a Dupuy- . the permanent treatment.” Hence, sufhi- 
tren’s type of fracture. (Fig. 7.) To be cient traction and countertraction of 15 to 
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Fic. 8. 


Fic. 6. Construction of one-half of the splint. 
Fic. 7. Illustrating how the splints coincide as one piece. 
Fic. 8. The strap construction. 


permanently effective in the treatment of a 
Pott’s type of fracture, the space of the heel 
is padded in with a large mass of tow, 
cotton wool, rags or anything available at 
the time below the external malleolus 
placed along the outer side of the foot and 
the foot is placed in the position of inver- 
sion. In an emergency with a Dupuytren’s 
type of fracture, relief may be obtained by 


Fic. g. Cross section of appli- 
cation of the splint. 


simply thrusting a “folded towel next to 
the skin’’® with the lower end of the towel 
above the internal malleolus. Backward 
displacement is prevented by padding in 
the space behind the heel. 


APPLICATION OF SPLINTS 


The victim is laid on his back carefully in 
order to minimize the damage sustained 
from the injury. The leg or arm is lifted 
carefully and the time-saving splint is 
slipped under the injured part and applied 
as indicated after slight traction and 
countertraction have been administered. 
“The pull required to reduce a fracture of 
the femur, and maintain it in position, is 
very great especially in the case of a simple 
fracture, and is applied when the patient 


20 pounds pressure are applied on the spot 
sufficiently to reduce the fracture, to keep 
the segments in line, to relieve pain, and 
thus immobilize the segments before re- 
moval to a hospital, thereby preventing a 
simple fracture from becoming a compound 
fracture. 

After immobilization, a dose of 14 gr. of 
morphia is administered and the letter M 
14 or M/3 gr. is inscribed on the patient’s 
forehead with a skin pencil and the letter M 
is also inscribed on the canvas envelopes. 
Hence, double precaution is taken against 
any unexpected catastrophe. These splints, 
I believe, relieve the pain much better and 
in addition safeguard the patient’s handling 
back to the casualty depot or hospital. 
Furthermore, with relief of pain, secondary 
shock is thus greatly reduced. Besides, the 
splint is comfortable to the patient and can 
easily be sterilized in the ordinary way and 
used again. 


CONCLUSIONS 


1. In the hands of any carpenter hun- 
dreds of these splints can be turned out and 
can be made for a few pennies each. In 
between calls, first-aid workers and Red 
Cross volunteers can be taught to sew 
these splints and become efficient in its 
manufacture. 

2. It is a system of simple construction 
and simple treatment which will produce 
satisfactory results when several hundred 
casualties appear all at once on the spot. 
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3. This device can be modified to suit 
the occasion and I believe will prove 
manageable to suit new types of casualties 
that may arise. 

4. The splint is a speedy device to 
immobilize and to remove the victim from 
contaminated areas under conditions of 
chemical warfare. 


SUMMARY 


1. A device for the saving of time in 
splinting is described. 

2. The device is comfortable to the 
patient. 

3. A method of constructing a cheap 
splint for any occasion is described. 

4. The splint may be used for treating an 
arm or a leg with little adjustment. 

5. Modification of the splints can be 
made to suit any occasion that may arise. 
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= A SHIELD TO SIMPLIFY THE ADMINISTRATION OF 
2 INTRAVENOUS THERAPY 


F. M. At AKL, M.D. 
BROOKLYN, NEW YORK 


HE constant emphasis on the impor- 
tance of maintaining body fluids and 
electrolites, and the increasing de- 


forts of receiving venoclysis with the arm 
strapped on rigid boards and tied to a bed. 
Apart from the soreness of the arm and 


Fic. 1. Intravenous shield. Fic. 2. Relation of needle to undersur- 


mands for intravenous medication with its 
| many advantages of rapidity of administra- 
. tion, more accurate dosage and ease of 
maintaining optimal blood levels make the 


Fic. Newdicin- Fic. Shield ap- 


yak serted into vein plied to forearm. 
~ and anchored to 
skin. 


i simplification of the intravenous technic 
“j of therapy a very desirable achievement. 
Everyone is familiar with the discom- 


face of shield. 


stiffness of the elbow, the older method 
violates one of the more important princi- 
ples of good nursing, for the board and the 
bandage immobilize not only the arm but 
practically the entire body during the 
period of intravenous administration. The 
movements of the body in bed are greatly 
restricted and in continuous intravenous 
therapy, over a period of days, this might 
invite circulatory hypostasis with its un- 
desirable complications, and make the 
problem of nursing difficult to the nurse 
and hard on the patient. 

To obviate some of the discomforts of 
the rigid arm board, and the drawbacks to 
prolonged immobilization of the patient in 
bed, this shield (Fig. 1) has been devised. 
The shield is a plate of aluminum moulded 
to conform to the convexity of the arm, 
while its edges are rounded so as not to 
injure the skin. It has a tunnel on its 
undersurface to accommodate the needle 
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and observation tube while across its 
uppersurface runs a deep groove in which 
the rubber tubing can lodge securely. 


(Fig. 2.) 


Fic. 5. Rubber tubing inserted into 
groove on dorsum of shield. 


Once the needle is inserted into the 
desired vein, and its hub or the observation 
tube when used, anchored to the skin with 
a narrow strip of adhesive (Fig. 3), the 
shield is applied on the arm with its con- 
cavity downward and the tunnel over the 
needle and observation tube. (Fig. 4.) 
The rubber tubing is then reposited into the 
groove in the dorsum of the shield (Fig. 5), 
and the shield is secured in place with an 
adhesive strap. (Fig. 6.) After the adminis- 
tration is over, the shield may be removed 
by inserting the scissors into either one of 
the grooves on its sides beyond the curled 
edges and the tape cut. 

It is advisable, when possible, to select a 
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vein below the crease of the elbow so that 
the arm may not only be free to move but 
also free to bend preventing the elbow from 
stiffening at the termination of treatment. 


Fic. 6. Shield strapped down to arm 
with adhesive strip. 


SUMMARY 


A shield to facilitate the administration 
of solutions by vein is here described. The 
following are its advantages: 

1. It obviates the use of the arm board 
and the torture its use entails. 

2. It affords better protection to needle 
and glass adapter, and permits the covering 
of the arm with bed sheets instead of 
leaving It exposed. 

3. It permits free movement of the 
patient in bed and, when possible, bending 
of elbow, thereby lessening the dangers 
resulting from circulatory stasis. 

4. It facilitates nursing care by permit- 
ting freer movement of the patient in bed. 
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THAT WAS NO LADY 


A REPLY TO MR. STOUT IN WHICH ARE INCLUDED SOME OBSERVATIONS UPON 
THE NATURE OF DR. WATSON’S WOUND 


Juttan Woltrr, M.D. 


NEW YORK, 


I. THAT WAS NO LADY 


PON entering into a literary con- 
troversy with Mr. Stout, one is 
immediately conscious of being at 

a great disadvantage. It would require the 
knowledge and the pen of Edgar Smith, the 
experience and the skill of Vincent Star- 
rett, as well as the genius and the beard of 
Christopher Morley, to equalize the con- 
test. However, no matter what the odds 
may be, it is necessary for the Irregulars to 
reply to Mr. Stout’s preposterous assertion 
that one of their heroes is not even a 
heroine. It is a fellow man that is to be 
defended, and the challenge must be 
answered. 

Needless to say, all true Sane er have 
been amazed by the theory that John H. 
Watson, m.p., Late Indian Army, was a 
nom de plume for Mrs. Irene Holmes. As 
a theory it has one inherent fault; it is 
intrinsically impossible. However, Mr. 
Stout has supported it by quotations from 
the Sacred Writings (rivaling the often 
remarked ability of another bearded per- 
sonage to quote scriptures for his purpose) 
and therefore it cannot be lightly dismissed. 
Fortunately, the same stories from which 
the quotations are drawn furnish material 
to prove definitely and for all time that the 
entire hypothesis is contrary to the known 
facts. 

The first series of quotations is taken 
from A Study in Scarlet. But in this very 
story we are told that Dr. Watson received 
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his degree of Doctor of Medicine at the 
University of London in 1878 and then 
proceeded to Netley to go through the 
course prescribed for surgeons in the army. 
Subsequently, he was attached to the 
Fifth Northumberland Fusiliers and was 
wounded at the battle of Matwand. It is 
not necessary to point out that no woman 
did all this—and also frequented the Cri- 
terion Bar and smoked ship’s tobacco. 

Then we have a quotation from The 
Empty House dealing with Dr. Watson’s 
fainting spell. However, this quotation ends 
in a blank which conveniently omits the 
words “for the first and last time in my 
life.”” By this omission the sense of the text 
has been altered. A man has to explain a 
fainting spell. No woman would find an 
explanation necessary. On the contrary, 
the dear ones seem proud of this weakness 
and have been known to simulate it on 
occasion. 

The samples already analyzed will con- 
vince the most Irregular mind that it is not 
necessary to discuss each quotation in 
detail. However, a brief glance through the 
writings will reveal numerous significant 
incidents. Sherlock Holmes would hardly 
have sent his wife away overnight to an 
obscure corner of Essex in the company of 
Josiah Amberley. Certainly it was not 
Mrs. Holmes who expressed disappoint- 
ment because Sherlock manifested no 
further interest in Miss Violet Hunter 
when once she had ceased to be the center 
of one of his problems. Even Mr. Stout will 
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not insist that it was Mrs. Holmes who, 
revolver in hand, dashed into a prehistoric 
hut on the Devonshire moors in search of a 
desperate criminal. No, it is quite apparent 
that any attempt to identify Watson as a 
woman, and specifically as Irene Adler, is 
a futile one, especially when we consider 
that Irene is not pictured in a very favor- 
able light. In fact, because of the way her 
character is revealed in the Sacred Writ- 
ings, she is toasted only at Irregular 
gatherings at the present time. 

As a final clincher we have only to 
quote Watson’s description as obtained 
by Lestrade from the members of Milver- 
ton’s household: ‘He was a middle-sized, 
strongly built man—square jaw, thick 
neck, moustache...” Obviously Mr. 
Stout will have to cherchez elsewhere for 
La Femme. Just one hint—like Lady 
St. Simon, Mrs. Holmes is a myth. There 
is not, and there never has been, any such 
person. 


Il. SOME OBSERVATIONS UPON THE NATURE 
OF DR. WATSON’S WOUND 


One trusts that the theory of Dr. Wat- 
son’s femininity has by now been demol- 
ished. However, Mr. Stout has succeeded 
in demonstrating that the good doctor did 
possess a certain petulance usually asso- 
ciated with the female rather than with 
the male sex. The presence of this char- 
acteristic leads the logical mind to deduce 
that there was a deficiency somewhere in 
Dr. Watson’s make-up. What is more 
natural than to associate this with his 
wound? We are able to refer to a parallel 
case that occurred in one of the English 
counties during the early part of the 
eighteenth century. This involved Mr. 
Toby Shandy, Tristram’s uncle, and it is 
to Mr. Laurence Sterne that we are in- 
debted for a detailed description. Uncle 
Toby was an amiable gentleman, not very 
astute, who served as an audience for the 
intellectual Mr. Shandy, Sr. When we add 
that Uncle Toby was an army officer, 
retired because of a wound that bothered 
him considerably, we have established a 
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very close parallel between him and 
Dr. Watson. 

Let us consider the parallel cases in 
greater detail. Uncle Toby’s wound in- 
volved his groin and Mrs. Bridget described 
it by “‘—holding the palm of her left hand 
parallel to the plane of the horizon, and 
sliding the fingers of the other over it, in a 
way which could not have been done, had 
there been the least wart or protuberance.” 
Dr. Watson’s wound was not so minutely 
described, and it is this fact that accounts 
for the confusion that has existed up to the 
present time. However, while it is obvious 
that one wound did not involve his leg and 
his shoulder, it is reasonable to assume that 
the wound was located half way between 
the parts mentioned. In other words, it was 
a wound just like Uncle Toby’s. Naturally, 
Dr. Watson, writing during the reign of a 
certain gracious lady, could not be as frank 
as Tristram Shandy in the days of the 
Georges. 

Now Uncle Toby was unsuccessful in his 
marriage proposal because of his wound 
(“ . . . when one is married, one would 
choose to have such a thing by one at 
least’’). It is true that Dr. Watson did get 
married, but evidence has been presented 
to show that his marriage, or marriages, did 
not turn out as happily as could be ex- 
pected.* When our attention is drawn to 
the strange incident of Watson’s children 
and to his evident preference for the cold 
type of woman, as exemplified by Violet de 
Merville,j we may consider the matter 
definitely settled. Each fact is suggestive in 
itself. Together they have a cumulative 
force. The two cases and (what is more 
important to us) the two wounds were 


exactly parallel. 

Now, let us calmly define our position. 
There is no good reason to assume that 
anybody (except perhaps some unusually 
conscientious Irregular) has read up to this 


* Davis, Elmer: The Emotional Geology of Baker 
Street, in 221B, Studies in Sherlock Holmes. 

+ Mr. S. C. Roberts has suggested that Dr. Watson 
married her. 
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point. Any one who has done so will realize 
that this essay has disproved the false 
theory of Dr. Watson’s sex, discredited the 
science of acrostics, and discovered the true 
nature of Dr. Watson’s wound. This makes 
it a rather ambitious undertaking and it is 
vain to hope that more can be accomplished 
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in an article of reasonable length. There- 
fore, it is only fitting that we cease prying 
into the most intimate affairs of Dr. 
Watson and allow him to enjoy his stay 
in that special Valhalla, together with the 
best and the wisest man we have ever 
known. 


CoNnTENTION is made that the malignant uterus has lost its right of 
residence and should be removed in every instance where such is possible. 
From—*‘ Vaginal Hysterectomy” by James William Kennedy and Archi- 
bald Donald Campbell (F. A. Davis Company). 


q 
i 
; 
5 


TESTED, SAFE-PROVEN SOLUTIONS 


Prepared in one of America’s oldest biological laboratories, 
Cutter Solutions are proven safe before administration— by a 
special testing staff entirely divorced from production, a de- 
partment essential to a biological laboratory. They are tested 
chemically, physiologically, bacteriologically. 


ADMINISTRATION AS SIMPLE AS THIS 


Just insert connection tube or dripmeter already attached to your 
own injection tubing. No fumbling with time-consuming gadgets. 
No loose parts to wash, sterilize and assemble. It is this sim- 
plicity which makes for safety! 


CUTTER LABORATORIES BERKELEY CHICAGO NEW YORK 
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‘ALL OUT OF STEP BUT JIM!” 


® Intelligent Army supervision soon corrects 
the errors of new recruits. But in civilian life 
errors in personal health habits usually must 
be corrected by the physician. 


When constipation exists, the return to reg- 
ular comfortable bowel movement may often 
be accomplished with the aid of Petrogalar.* 
It helps to soften hard, dry fecal masses, ren- 
dering the stool mobile and easy to eliminate. 


Consider Petrogalar for the treatment of 
constipation. It is palatable, economical and 
effective. 


FOR THE TREATMENT OF CONSTIPATION 


*Reg. U.S. Pat. Off. Petrogalar is an aqueous suspension of pure 
mineral oil each 100 cc. of which contains 65 cc. pure mineral oil 
suspended in an aqueous jelly containing agar and acacia. 


Petrogalar Laboratories, Inc. + 8134 McCormick Boulevard + Chicago, Illinois 
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NEO MULTI-VI- 
CAPSULES 


The place of vitamin reinforcement before yond his probable needs and perhaps beyond 
and after major surgery is now so well recog- his power of assimilation. 
nized that the question is reduced to: ‘‘What White’s Neo Multi-Vi Capsules are formu- 
is the product of choice?” lated expressly to fill this need as defined by 
the best available standards concerning human 
Rationality suggests a supplement provid- vitamin requirements. (See table below) 
ing good safety margins above basic adult _—Ethically promoted, of course; you can 
daily requirements*—in all major vitamins— prescribe with confidence. Supplied in bottles 
yet one which does not burden the patient of 25 and 100 capsules. White Laboratories, 
with the cost of vitamins extravagantly be- Inc., Newark, N. J. 


Potency-balanced at the “Rational Mid-Point”; maximum economy to patient. 


Minimum Daily One Full Daily 
Vitamin Requirements*| Neo Multi-Vi | Allowances** 
(Adult) Capsule (Adult) 
U.S.P. Units | U.S.P. Units | U.S.P. Units 


U.S.P. Units | U.S.P. Units | U.S.P. Units 


Thiamine 1 mg. 1.5 mg. 1.2-2.3 mg. 
(Vitamin B;) 


U.S.P. (Vitamin C) 


(Vitamin Be) 


* Established by the Food and Drug Administration 
** Recommended by the National Research Council 
Requirements not established 
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GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 
Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique with practice on living tissue, every 
two weeks throughout the year. General Courses 
of One, Two, Three and Six Months; Clinical 
Courses; Special Courses. 


MEDICINE—One Month Course in Electrocardi- 
ography and Heart Disease starting the first of 
every month, except December. 


FRACTURES & TRAUMATIC SURGERY—In- 
formal Course available every week. 


GYNECOLOGY—Informal Clinical and Diagnostic 
Courses every week. 


OBSTETRICS—Informal Clinical Course every week. 


OTOLARYNGOLOGY—Clinical and Special Courses 
every week. 


OPHTHALMOLOGY — Informal Clinical Course 
every week. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
tion, Fluoroscopy, Deep X-ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 
weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


EYE, EAR, NOSE and THROAT 


A 3 months combined fulltime refresher course 
consisting of attendance at clinics, witnessing opera- 
tions, lectures, demonstration of cases and cadaver 
demonstrations; operative eye, ear, nose and throat - 
on the cadaver; head and neck dissection (cadaver); 
clinical and cadaver demonstrations in bronchos- 
copy, laryngeal surgery and surgery for facial 
palsy; refraction; roentgenology; pathology, bac- 
teriology and embryology; physiology; neuro- 
anatomy; anesthesia; physical therapy; allergy; 
examination of patients pre-operatively and fol- 
low-up post-operatively in the wards and clinics. 


PHYSICAL THERAPY 


Didactic lectures and active clinical appli- 
cation of all present-day methods of phys- 
ical therapy in internal medicine, general 
and traumatic surgery, gynecology, urol- 
ogy, dermatology, neurology and pedi- 
atrics. Special demonstrations in minor 
electrosurgery, electrodiagnosis, fever 
therapy, hydrotherapy including colonic 
therapy, light therapy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 
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PUBLISHED OCTOBER 1942 NEW 14th EDITION 


HENRY A. CHRISTIAN’S 


Revised, Rewritten and Reorganized Edition of 
OSLER’S 


F PRINCIPLES and PRACTICE 
of MEDICINE 


1500 PAGES . CLOTH .- $9.50 
WITH 


' Emphasis on functional aspects and epidemiology. Very latest proven methods of 
P treatment, including 1942 chemotherapy. Accurate clinical descriptions of all dis- 
: eases including less well known tropical and parasitic. Newer data on bacterial, 
virus and deficiency disease. Full coverage of functional and organic nervous con- 
ditions. Carefully selected references. A remade index complete to last detail. And 


: | DEPENDABLE FOR SERVICE IN ANY PART OF THE WORLD 
% For immediate delivery ORDER from your bookstore or 


D. APPLETON-CENTURY CO. 35 West 32nd St., New York 


CONTINUOUS 
SPINAL ANESTHESIA 


Readily Adapted to Surgery of 
e@ABDOMEN e THORAX PERINEUM 
eKIDNEY eSACRUM 


THE easy adaptability 
of this Spinal Anesthesia equip- 
ment has won the high praise of 
1eading surgeons. They have 
found it a valuable aid in a wide 
variety of operations. 


This special equipment has 
been carefully developed by the 
Pilling surgical craftsmen in 
step with the accomplishments 
of Dr. Wm. T. Lemmon of 


Jefferson Hospital, Philadel- 
phia. He and his associates have 
demonstrated the advantages of 
their ‘‘continuous’”’ method in 
over 2000 cases. 


Dr. Lemmon has supervised 
the design of this equipment, 
and it is suggested that the 
complete outfit be used because 
of the perfect interfunctioning 
of the various parts. 


AN INTERESTING REPRINT will be sent, describing technic 
and giving complete details of this Spinal Anesthesia 


equipment. Write for YOUR COPY. 


ARCH & 23rd STR 
PHILADELPHIA 
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VITALLIUM 


Ideal for Repair of Cranial Defects 


Vitallium Skull Plates are available in standard and made-to-order 
sizes. These plates are rigid and strong, yet may be adjusted at 
the operating table. 


“K Vitallium plate makes the strongest and least complicated plastic repair of the 
skull known.”—(1) . . . “In wartime surgery the use of Vitallium in cranial plastic 
surgery may have a top-ranking place.“—(2) . . . “A Vitallium plate offers the 
surgeon an almost ideal material for closure of cranial defects caused by loss of 
bone.”—(3) . . . “The slots were less than 1/16" wide . .. This made it possible 
to bend the plate at the operating table with a pair of pliers so as to give a perfect 
fit so far as contour is concerned.”—(l) ... “These plates have a gentle curvature 
which can be altered by means of pliers.”"—(4) 


ORDER THROUGH YOUR DEALER 


(1) Geib, F. W.: Vitallium Skull Plates, J.A.M.A., V. 117, 1941. ... (2) Lipscomb, W. R. & 
Grover, C. G.: Cast Metal Flate for Closing Defect in Skull from Comminuted Fracture, 
Dental Digest, 47-4, 1941. . . . (3) Peyton, W. T., and Hall, H. B.: The Repair of a Cranial 
Defect With a Vitallium Plate, Surgery, V. 10-5, 1941... . (4) Beck, C. S.: Repair of Defects 
in Skull by Ready Made Vitallium Plates, J.A.M.A., V. 118, 1941. 


AUSTENAL INC. 


*TRADE MARK REG. U. S. PAT. OFF. 
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DEKNATEL SURGICAL SILK 


BRAIDED AND TREATED 


he Original Moisture and 
Serum Proof Site Suture” 


This braided and treated silk with its 
extra tensile strength — its superiority 
where wet dressings are used — its 
easy and certain manipulation — its 
non-capillary qualities—is standard 
procedure with innumerable surgeons e 
and hospitals. 


Available in 12 sizes, black or white, 
suited to the various operations — is 
easily threaded — ends do not un- 
ravel. Samples from each batch are 
bacteriologically tested—18 days 


production record 


It, by following the simple, practical suggestions of the 
* Matex glove conservation plan, you can maintain each 
pair of surgeons’ gloves in condition suitable to be used 
on 20 to 25 operations, instead of 12 to 15, then you've 
contributed mightily to America’s war effort. Write, now, 
for free copy of the Matex Surgeons’ Gloves Conservation 
Suggestion Chart. Count the extra times Matex gloves can 
be successfully autoclaved and you'll see why Matex is 
first choice in glove conservation. 


THE MASSILLON RUBBER CO. 


MASSILLON, OHIO 
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For Your Own Safety : 


When colds threaten, use the best mouthwash daily 


Coming Next Month! 
The American Journal of Surgery 


| Keloids: Report on Eighty Cases with Review of the Literature 
JOHN GARB AND MERLIN J. STONE, New York City 


' Comparative Study of Local Burn Treatments 
CAPT. JOSEPH E. HAMILTON, Washington, D. C. 


Treatment of Blood Stream Infections with Hemo-irradiation 
VIRGIL K. HANCOCK, Seattle 4 

External Perforation of the Esophagus 
JOSEPH M. KING and GERHARD D. STRAUS, Milwaukee 


Reconstruction of Thumb—A New Technic 
MAXWELL MALTZ, New York City 


Establishment of Cartilage Depots for Military and Civilian Use 
(Editorial) GERALD B. O'CONNOR, New York City 
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Moisture and Serum-Proof 


SILK SUTURES 


SILK BRAIDED 
K NON-CAPILLARY 


Non-irritating! Does not adhere to skin or tissue! ... Fine diameters with greater strength 
permits the use of smaller sizes—resulting in lessened trauma... The impregnation of 
CHAMPION Serum-Proof sutures offers not alone the safety of non-capillarity; it is also 
easier to manipulate... CHAMPION Serum-Proof sutures withstand repeated steriliza- 
tion . . . Made in 15 sizes—a size for every type of surgery! . . . Send for free operating 
lengths and treatise on many types of sutures. 


GUDEBROD BROTHERS SILK CO., INC. 


Boston New York 12 SOUTH 12TH STREET, PHILADELPHIA, PA. Chicago Los Angeles 


THE O’SULLIVAN-O’'CONNOR VAGINAL SPECULUM 


STAINLESS STEEL (SELF RETAINING LOKTITE) 


This speculum has been designed for vaginal surgery, but has many other uses not only for operative gynecology 
in the hospital, but also for the repair of obstetrical injury following delivery in the home. The illustration at 
the left shows the self retaining vaginal speculum in situ for cervical examination or operative work. 


The instrument being in collapsed position, the two smali 
curved swivel blades at the sides of the instrument are in- 
serted in the vaginal orifice. The instrument is easily intro- 
duced and will function in any degree of spread and will 
hold firmly. The larger blades are adjusted in position by 
means of the thumb screws. When sufficient field has been 
exposed the LOKTITE automatically retains the speculum 
in position. It cannot slip, and the exposed field remains 
constant until the work in hand is completed. The little 
knobs on both sides of the instrument for adjusting the size 
of the opening are also useful in operative work for anchoring 


sutures temporarily. 
OTHER USES: 


Trachelorrhaphy Cervical Cauterization Conization 
Dilation and Curettage Cystocele Perineorrhaphy 
Price $15.00 Complete 


Sold Only Through Your Dealer 


Write for our latest complete 
Stainless Steel Instrument Catalog 


FRED HASLAM & CO., INC. ,Sozusskist, 
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UNITED DRUG COMPANY 
AND 


YOUR REXALL DRUGGIST 


YOUR PARTNERS IN HEALTH SERVICE 


Purelest 
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U.D. Products 
are available 
wherever you 
see this sign. 


PANOVITE MULTIPLE VITAMIN Capsules 


All the vitamins your patients need 
to supplement their diets 


Each 3 minim round Panovite Capsule 
contains: 


Vitamin A . . . 5,000 U.S.P. Units 
Vitamin B; . . . . 500 U.S.P. Units 
VitaminD .. . . 800 U.S.P. Units 
VitaminG ...... 1 Milligram 
Vitamin C .. . . 600 U.S.P. Units 
Niacin Amide . . . 10 Milligrams 
Vitamin Bg . . . . 200 Micrograms 


Calcium 


Pantothenate . . . 5 Milligrams 


It is interesting to note that each capsule 
contains 5 Milligrams of Calcium Pan- 


tothenate, the “grey hair factor,”” which 
many believe of definite value in restor- 
ing color to grey hair especially when 
taken with all the important vitamins 
in a multiple capsule such as Panovite. 

Only at your Rexall Druggist can you 
obtain Puretest and U.D. products. 
Here trained pharmacists are ready to 
fill your prescriptions to the letter. For 
safety and economy suggest that your 
patients get their prescriptions and 
drug store supplies at the convenient 


neighborhood Rexall Store. 


UNITED DRUG COMPANY - BOSTON - ST. LOUIS 


CHICAGO «+ ATLANTA SAN FRANCISCO + LOS ANGELES 


PORTLAND «+ 


PITTSBURGH * NOTTINGHAM + TORONTO 


Pharmaceutical Chemists— Makers of tested-quality products for more than 39 years 
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FOR THE LAGGING 


a Recovery from surgery is largely in- _it is an excellent means of satisfying 
fluenced by the nutritional stateofthe the increased metabolic demands oc- 
patient. Hence food intake during  casioned by surgical manipulation. 


this period is of primary importance. 
Yet so often the enforced inactivity 


of the post-surgical period makes ap- Three daily servings (1/2 oz.) of New 
Improved Ovaltine provide: 
petites lag, makes the patient turn Dry Ovaltine 
: Ovaltine with milk* 
from ordinary foods. PROTEIN... 6.00Gm. 31.20 Gm. 
New Improved Ovaltine offers many CARBOHYDRATE 30.00Gm. 66.00 Gm. 
advantages especially valuable during CALCIUM... , 1.05 Gm. 
this period. Its delicious taste appeals PHOSPHORUS . 0.25 Gm. eer psi 
to most patients, and it is well toler- Rh 0.5 mg. 
: ; : VITAMIN A . 1500 U.S.P.U. 2953 U.S.P.U. 
ated even during the immediate post- VITAMIN D. 405 U.S.P.U. 432 U.S.P.U. 
operative period. Readily digested, VITAMIN B: 300 U.S.P.U. 432 U.S.P.U. 
: RIBOFLAVIN . 0.25 mg. 1.28 mg. 
this tempting food drink yields its *Each serving made with 8 oz. milk; hased 


on average reported values for milk. 


rich supply of specific nutrients with 
a minimum of digestive effort. Hence 


~ 


NEW IMPROVED 


2 KINDS—PLAIN AND CHOCOLATE FLAVORED 
Ovaltine now comes in 2 forms—plain,and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

e 
Physicians are invited to send for a supply of individual servings of New Improved 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, Illinois. 
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...dmce Lristolles day 


To control fertility, Aristotle advocated “frankincense... with olive oil”. ..Through the intervening centuries 


medical research has created more useful, more dependable methods and materials for the control 


of conception . . . Ortho-Gynol is a product of many years and thousands of man-hours of laboratory research. 
Clinically, it has been proved effective in controlled projects covering an aggregate : 


equivalent of several thousand woman-years, in which it was used 


alone or with mechanical devices. Physiologically it has 
been found non-irritating and tolerable to the tissues. 


COPYRIGHT. 1942, ORTHO PRODUCTS, INC., LINDEN, NEW JERSEY 
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Pontathente 

Liver Concer 

3 BIOTOSE, “‘Ciba,”’ presents a new balanced ¢ many mild and oftentimes unrecognized 
‘a combination of. water-soluble vitamins deficiencies may be present. BIOTOSE has 


together with Phytine, vitamin C and : a general tonic effect in these cases of 
liver extract. The proposed daily require- mild and moderate avitaminoses. 
ments for these vitamins as suggested - Phytine* is the calcium-magnesium salt 
recently by the Food and Nutrition Com- — of inositol hexaphosphoric acid and not 
mittee of the National Research Council only helps remineralize the body, but its 
have been used as a guide in the prepara- addition to BIOTOSE makes it the only 
tion of BIOTOSE*.... surely a gratifying vitamin preparation containing inositol 
sign in these days of haphazard vitamin ... . an important water-soluble com- 
combinations. aero: ponent of the vitamin B complex. BIOTOSE 

The polyphasic indications for the use of a strictly ethical product, available as 
the entire B complex are numerous and. capsules, packages of 40’ and 100. 


*Trade Mark Reg. Pat. Off. 
| _ LITERATURE TO THE MEDICAL PROFESSION ON REQUEST 
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